No. M. 2799 AUTHOR AND SUBJECT INDEX 


FEB = : Upper Third 


Made by Carl Zeiss, Oberkochen, Germany 


For precise measurements from 200 my in the ultraviolet to 1000 my in the near infrared 
region with high spectral resolution. Write for illustrated literature. 


Sole Agents 
ADAIR, DUTT & CO. (India) Private LTD. 


CALCUTTA MADRAS SECUNDERABAD BOMBAY NEW DELHI 
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SPECTROPHOTOMETER 
Mains-operated Model PMQ Il 
| 
| 
| 


BAUSCH & LOMB 


SPECTRONIC °505” 
AUTOMATIC RECORDING SPECTROPHOTOMETER 


UV-Visible Model—Double beam double grating 


ultra-violet and visible ranges 200 mu-700 mu 


Featuring B & L Certified-Precision Gratings for high resolution and minimum scattered light 
Only 36” x 22" x 15%, .it's as streamlined as the universally accepted B & L Spectronic 20 Colori 
With a complete line of accessories including new air-cooled Hydrogen lamp 


At a very competitive price for a recording Spectrophotometer 


BAUSCH & LOMB 


; Please write for Catalogue D-2009 to 
Sole Agents in India 


MARTIN & HARRIS (PRIVATE) LTD. 


(SCIENTIFIC DEPARTMENT) 
SAVOY CHAMBERS, WALLACE STREET, BOMBAY 1 


A revolutionary new instrument that directly records transmission, absorption, reflection and emi 


With an exclusive electronic sensor that automatically adjusts drum speed to variations in curve comp 
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* The most COMPLETE 
Microscope so far 
made 


* Ideal for QUALITY 
PRECISION 
& VARIETY 


Sole Agents: 


DER-KAR & CO. 


Sadhana Rayon House 
Dr. D. Naoroji Road 


BOMBAY.-1 


The M 20 Microscope with few of its attachments. Telephone: 26-2304 Telegram : TECHLAB 


Fig. 1: With Micro Camera and Binocular Tube ; Branch Office: 
Fig. 2: Equipped as Phase Contrast Microscope ; 44,6 REGAL BUILDING 
Fig. 3: With Six-Hole Nosepiece ; Filter Exchanger, CONNAUGHT PLACE 


NEW DELHI-1 


Fig. 4: ae in Illuminator for Kohler Illumination. 
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“GS’ GAS PLANTS Electrically operated 
*“GS* GAS PLANTS WEIGHT DRIVEN 
Best suited for places without electric power supply 
SUPERIOR LABORATORY EQUIPMENTS AND APPLIANCES 
Ovens, Baths, Shakers, Stills, etc. 


Equipments for handling and storing 
RADIOACTIVE ISOTOPES 


STAINLESS STEEL FABRICATIONS 
Pilot Plants, Tanks, Kettles, Pressure Vessels, etc. 


ORE-DRESSING PLANTS AND EQUIPMENTS 
Wilfley Table, Froth Flotation Cells, etc. 


| GANSONS (PRIVATE) LIMITED 


P.O. BOX 5576 BOMBAY 14 


| 
And other Laboratory Glassware 
| Model Tv 10 with metal door 
| Please contact for details : 
| LABORATORY FURNISHERS 
| DHUN MANSION, BOMBAY 14 ( 


| Branch: AHMEDABAD 
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CRAFTSMAN 


A SYMBOL OF QUALITY & SERVICE | 
—FOR— 

LABORATORY RESEARCH | 

| 


AND 


INDUSTRIAL INSTRUMENTATION 


Offer 


fariow)} A Complete RANGE PHOTOELECTRIC COLORIMETERS 
%* OVENS, FURNACES, INCUBATORS 
* SHAKERS & WATERBATHS 

* CONTROLLERS, PYROMETERS & THERMOCOUPLES 

* DIAL THERMOMETERS 


are 


ASK FOR PRICES AND MORE DETAILS 


CRAFTSMAN ELECTRONIC CORPN. crivate) LTD. 


SETHNA HALL, NESBIT ROAD, MAZAGAON, BOMBAY 10 
Telegram : CRAFTRONIC Phone: 42346 
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PRECISION SCIENTIFIC CoO., U.S.A. 


SCIENTIFIC RESEARCH & PRODUCTION CONTROL 
EQUIPMENT 


PRECISION THERMOSTATIC ELECTRIC 
THELCO DRYING OVEN 


—also— 


FREAS MECHANICAL & GRAVITY CONVECTION 
OVENS 


THELCO INCUBATORS & VACUUM OVENS 
“KJELDAHL DISTILLATION APPARATUS 
DISTILLED WATER STILLS 


ETC, 


FUL-KONTROL LABORATORY HEATER 


with built-in auto-transformer with dial control from 
0 to 750 watts. Ideal for Petroleum Laboratories 


Other heating appliances as 


HIGH INTENSITY TORCH BLAST BURNERS 
CROSS FIRES, ETC. 


Sole Agents 


GORDHANDAS DESAI PRIVATE LTD. 


SIR PHEROZESHAH MEHTA ROAD, FORT, BOMBAY 1 


Branches 


P-7, MISSION ROW EXTENSION 4/2 B, ASAF ALI ROAD 22, LINGH! CHETTY STREET 
CALCUTTA 1 NEW DELHI MADRAS 1 
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ON 


BANTAM 
DEMINERALIZER 


DOES 5 WATER PURIFICATION JOBS 
EMPLOYS 5 


INTERCHANGEABLE CARTRIDGES 


STANDARD CARTRIDGE produces ion-free water at 
minimum cost. Removes 1,500 grains as NaCl (1,300 as 
CaCO.,). 


MIXED RESIN CARTRIDGE for operations demanding 
better than 1,000,000 ohms resistance and neutral pH. Car- 
tridge capacity is 1,230 grains as NaCl (1,050 as CaCO,). 


ORGANIC REMOVAL CARTRIDGE removes organics, 
organic liquids and gases that would pass through a demineral- 
izer. Effective in removing chlorine Ideal for pre-treating 
demineralizer feed-water, for self-purifying high purity rinse 
systems and other processes where organics or odors in the 
water are objectionable, 


OXYGEN REMOVAL CARTRIDGE 


was developed for cooling waier loops where it is 
‘important to maintain low oxygen content to prevent corrosion. 
Cartridge removes one part per million of dissolved oxygen 
from 2,500 gallons of water, or 6-8 titres (9.7 grains, of oxygen 
at standard temperature and pressure. 


CATION CARTRIDGE 


provides (1) precious metals recovery, (2) radioactive isotope recovery at low cost, 

(3) also useful for removing volatile amines where heating plant steam condensate is 

being used as the feed-water fo: a Still, and (4) where close control over the pH of 
water is necessary, the cation cartridge in its ammonia or lithium form is effective. 


In addition to these new cartridges, Barnstead has also developed several new Bantams. 
Among these are the BD-22, two-cartridge, two-stage laboratory unit; and the BD-10, a 
1,200 G.P.H. industrial unit with disposable cartridge. 


Sole Distributors 
THE SCIENTIFIC INSTRUMENT COMPANY LTD. 
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bes: 
filter 
payers 


You cannot be too careful about 

the filter papers you use. 

For consistently accurate results use 

only GENUINE WHATMAN papers 

in your laboratory. They are made by 
modern techniques that guarantee 

their quality: their properties are 
examined and controlled at every stage 

of manufacture. They are preferred 

by leading scientists throughout the world 
because with Whatman you can be sure 
you are getting the correct results in 

all filtration procedures. They have 

no substitute. So look at the label 
carefully and see that it is 

GENUINE WHATMAN before you buy. 


ensure correct results 


Gt. Britain: 9 Bridewell Place, London EC4 
USA: 9 Bridewell Place, Clifton, New Jersey 


Sole distributors of 


Manufacturers W & R Balstop itd 


only 
| 

OREPan 
ig 

SURE 
\ JLTER PAPEL 
a H. REEVE ANGEL & CO. LTD 
WHATMAN FILTER PAPERS 
CURR. DECEMBER 1960 ry 


Range: From to 


An indispensable instrument for all kinds of selective 
measurements 


veB CARL ZEISS JENA 


SOLE AGENTS 


GORDHANDAS DESAI PRIVATE LTD. 


SIR PHEROZESHAH MEHTA ROAD. BOMBAY 1 


Branches: 
P-7, MISSION ROW EXTENSION 4/2 B, ASAF ALI ROAD 22, LINGH! CHETTY STREET 
CALCUTTA 1 
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Communications Measuring Trunk Typ: 4604 


GERMAN 
ELECTRONIC 
MEASURING & TESTING 
INSTRUMENTS 
Ex-Stock 

= * Oscilloscopes 

= 

ER Signal Generators 

¢ Precision Wavemeters 

Frequency Standards 

¢ LCR Bridges 

¢ Vacuum Tube Voltmeters 
¢ Q-Meters 


¢ Distortion Meters 
¢ Filters, Attenuators 


Precision Wavemeter Type 121 


LCR=Precision Bridge Type 1008 


Measuring Generator Type 159 


Sold and serviced in India exclusively by 


BLUE |x] STAR | & 
BLUE STAR ENGINEERING Doc 
CO. (Bombay) PRIVATE LTD. publ 
KASTURI BUILDINGS any, 

JAMSHED/I TATA ROAD, BOMBAY | 


Alse at CALCUTTA, DELHI, MADRAS ¢ 
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PANJAB UNIVERSITY 


Applications are invited for the undermentioned posts of Professors Readers 
and Lecturers—Grade Rs. 800-50-1,250, Rs. 500-320-800, and Rs. 250-20-450-EB-25- 
650 respectively, with bene'‘it of Provident Fund on confirmation, and allowances as 
admissible under the University rules. Higher stariing pay in the grade depending 
upon qualifications and experience is admissible, 


Candidates for the posts of Professors should have brilliant academic career 
followed by outstanding research work in the subject. They should have experience of 
teaching to post-graduate classes or experience of post-doctoral research of about 10 
years and should be competent io guide research, 


Candidates for the pos’s of Readers should have the Master or Doctorate or an 
equivalent degree in the subject concerned. They should have bright academic record, 
considerable research experience as indica'ed by published work and experience of 
teaching or fost-coc'!oral research of about five years. 


Candidates for the posts of Lecturers should be at least M.Sc. second class. 
They should have some published research work to their credit. Doctorate degree and 
teaching experier.ce wiih Post-Graduate classes will be additional quali‘ications. 


Reader in Chemical Engineering 

Reader in Inorganic Chemical Technolosy 
Lecturer in Chemical Enginee:ing 

Lecturer in Organic Chemistry 

Professor of Chemistry (Organic Chemistry) 


Lecturers in Chemistry. 
(One should have sp2cialised in Inorganic and 
Analylical Chemistry and the other in Bio-Chemistry) 
Lecturer in Botary 
Lecturers in Physics 
Reader in Pharmacology in the Department of Pharmacy 


Lecturer in Pharmaceutical Chemistry 


Applications, stating full particulars under the following heads: (i) Age 
(ii) Academic Qualifications from Matriculation or equivalent standard onwards indicat- 
ing Division or ¢lass obtained in each Examination. (iii) Teaching Experience with 
Graduate end Post«Graduate Classes separaiely. (iv) Research Experience ai Pre- 
Doctoral and Post.Coctoral Levels with appropriate details such as research papers 
published, research scholars guided, etc. (1) Remarks, giving additional information if 
any, along with copies of publications, reprints, Universi'y Certificates, testimonials, etc. 


should reach The Registrar, Panjab University, Chandigarh, by January, 31, 1961. 
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8160/60 Motiv C 
GLASSWARE FROM THURINGIA 


A World-wide Symbol for Supreme Quality 


The history of glass-making in Thuringia can be dated back to 1597. Now, after more 
than 350 years, glassware for all branches of science and industry is produced here. 
The experience accumulated in centuries is utilised in the manufacturing of these products. 


Glass for all purposes of laboratory use is manufactured in a variety of forms and shapes, 
Of course the pictures show only a few of the many articles offered by us. We shall be 
glad to send you full details of our products. 


Our representatives : 
PHARMA TRUST 
KESHAV EAUG, 114, PRINCESS STREET 
BOMBAY 2, INDIA 


GLAS-KERAMIC 


DEUTSCHER INNEN-UND AUSSENHANDEL 
BERLIN W 8 
KRONENSTRASSE 19-19A 
GERMAN DEMOCRATIC REPUBLIC 
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the post of Vegetative Propagation Adviser in North-East India for a Tea 


Applications are invited from Indian nationals, preferably bachelors, for | | 
Agency House. | 


Applicants should possess general foreign degree in agriculture, also 
practical experience in plant selection and breeding essential. Work entails 
selection of tea bushes for the improvement of planting material and 
subsequent propagation by means of cuttings. Preliminary training 
provided. Emoluments in accordance with qualifications and experience. 


Please apply clearly marked “V.P. Adviser”, in own handwriting 
giving age and full details of degree(s), together with outline of 
career to date, to 


DUNCAN BROTHERS & CO., LTD. 


POST BOX NO. 189, G.P.O. 
CALCUTTA 
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SKYREX 


‘High Silica low expansion heat proof resistant 
glassware of best class for laboratory and industry 


Manufactured by 


P-3, B. K. PAUL AVENUE, CALCUTTA-S 
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Through thick and thin Pyrex 


‘es | Everyone who makes glass 


Pyrex tubing 

is made from Pyrex borosilicate glass 

It is therefore 
heat-resistant 

mechanically strong 

chemically durable 

—and functionally matches all other 
PYREX glass apparatus 


In addition, its chemical composition is now 
completely free from arsenic 


Sizes 2 mm to 100 mm o/diam—the largest 
size-range available in borosilicate glass 


Wall Thickness Standard Wall, Heavy Wall, 
Extra Heavy. Also Capillary range * 


Length Tubing is supplied in standard lengths 
of approximately 5 feet 


SPECIAL “problems concerni manipulated 
tubing can be referred to the PYREX Service 
Department, who will gladly construct special 
laboratory equipment to your drawings, in 
consultation (if necessary) with your scientific 
ard technical staff 


apparatus needs Pyrex Tubing. 
The Pyrex catalogue lists no 
fewer than 80 standard lines, 
all in healthy demand. 

Who uses all this tubing? 
Hospitals, research labs for 
Government and industry, 
universities, schools. 

PYREX are always improving 
their production methods 

to attain even higher standards 
of quality. This is one good 
reason (among many) why 
everyone who is looking 

for quality glassware looks 

for PYREX 


Laboratory 
and scientific 
glass 


Available from all leading distributors 


Sole Agents: GORDHANDAS DESAI (PRIVATE) LTD. 


SIR PHEROZESHAH MEHTA ROAD, FORT, BOMBAY 1 


Also at: CALCUTTA 
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BOOKS from Interscience ... 
Introduction to the Theory of Quantized Fields I; 


by N. N. BOGOLIUBOV and D. V. SHIRKOV 
Authorised English Edition, Revised and Enlarged by the Authors. Translated from the 
Russian by G. M. Volkoff, University of British Columbia 
In enlarged and revised English translation, a systematic presentation of the modern quantum 
field theory — from its foundations to its recent achievements. “... Will undoubtedly 
establish itself as one of the most important text books of the quantum theory 
of fields.’’ — British Journal of Applied Physics. : 1] 
1959. 736 pages. College Edition: $ 12.50 


Quantum Chemistry: Methods and Applications 


by R. DAUDEL and R, LEFEBVRE, Centre de Chemie de Chemie Theorique de France, 
and C. MOSER, Institut du Radium 
A clear presertation of the important concepts of quantum machanics and the simple principles 
of the calculation of wave functions followed by a discussion of the more elaborate methods offering 
further progress in application. 
1960. 586 pages. $ 14.50 


The Physical Chemistry of Surfaces 


by A.W. ADAMSON, University of Southern California 

A comprehensive physico-chemical treatment of both liquid and solid surfaces, designed as an 
advanced text. The theory is developed and then applied to problems of friction and lubrication ; 
wetting, flotation and detergency; emulsions and foams ; chemisorption and catalysis. Problems are | 


included. 
1960. 643 pages. $ 12.75 
r Introduction to Colloid Chemistry | 
by KAROL J}. MYSELS, University of South2rn California | 


A long-needed text of colloid science for the undergraduate student of physical or general 
chemistry. The subject is treated logically and systematically ; many illustrations, problems and | 
answers supplement a clear and lucid presentation. 

1959. 491 pages. College Edition: $ 8.00 ] 


Bacteriophages 


by MARK ADAMS, with chapters by E.S. Anderson, J. S. Gots, F. Jacob and E, L. Wollman. 


This first comprehensive treatment in over thirty years of a subject of long-term interest is both ] 
an authoritative guide and a memorial to a pioneer in phage research, | 


1959. 610 pages. $ 15.00 


General Stockists : 

ALLIED PUBLISHERS PRIVATE LTD. | 

15, Graham Road, Ballard Estate 17, Chittaranjan Avenue 13/14, Asaf Ali Road | 
BOMBAY 1 CALCUTTA 13 NEW DELHI 1 i} 


Available also at thirty major booksellers throughout India 
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Beckman Laboratory Potentiometric Recorder : 


(Beckman Instruments Inc., U.S.A.) 


This is a low cost, push-button recorder 
monitering DC signals in 10-100 mV range. It isa 
small and compact unit which can be operated 
horizontally on laboratory benches or vertically 
on wall. ltcan be used with a variety of instru- 
ments for recording of temperature, pH, frequency, 
heat, solution conductivity, pressure, strain speed 
and light intensity and can be used in the spectro- 
Potentiometric Recorder photometers UV, visible or infra-red. 


ol. > 


Features: 


Voltage span continuously variable between 10 and 100 mV full-scale 
multiple chart drive. 


Strip chart recording and circular chart recording accessory available. 


Pen travell 5 in. 
Pen response 1°0 sec. full scaler. 
Sensitivity 0-25% span. 


Other Instruments: 
pH meters, Spectrophotometer for ultra-violet, visible and infra-red 


AND A. 
Vibrated 


regions, ultra-centrifuges, gas analysers, amino-acid analyser, paper 
electrophoresis apparatus, etc. 


For further details contact Sole Agents: 
TOSHNIWAL BROS. PRIVATE LTD. 


198, JAMSHEDJI TATA ROAD, BOMBAY 1 


BRANCHES: 


“RIVAL’, KACHERI ROAD 11, BRITISH INDIA ST. 14-B/4, N.E.A., UTTARI MARG ROUND TANA, MOUNT ROAD P.O. 
AJMER CALCUTTA 1 NEW DELHI 5 MADRAS 2 
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ANNUAL REVIEW OF 
MICROBIOLOGY NUCLEAR SCIENCE 


Vol. 14 October 1960 Vol. 10 December 1960 
Variation in Phytopathogenic Fungi, P. R. Day Neutrino Interactions, Frederick Reines 


Microbial Nutrition, H. C. Lichstein Nuclear Interactions of Heavy Ions, A. Zucker 


Intramural Spread of Bacteria and Viruses in Cosmic Ray Showers, Kenneth Greisen 
Human Populations, R. E. QO. Williams 
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Nucleon-Nucleon Scattering Experimerts and & 
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A. J. Crowle MacGregor, M. J. Moravesik and H. P. 
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C8 Det, L. Weber Theoretical Interpretation of the Erergy Levels fer, wh 
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Fine Structure of Virus-Ir.fected Cells, H. M. Subsurface Prospecting by Nuclear Methods ie 
Rose and C. Morgan J. C. Beckerley beat 
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Arthropod-Borne Viruses of Man and Other Year, E. P. Ney jonance) 
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391 pages 617 pages 
each $ 7.50 postpaid 

Annual Reviews, Inc., 231 Grant Ave., Palo Alto, Calié,, US.A. 

Maruzen Company, Limited, 6 Tori-Nichome Nihonbashi, Tokyo, JAPAN 
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COHERENCE PROPERTIES OF ELECTROMAGNETIC RADIATION 
PART II 
C E S. PANCHARATNAM 


RESONANCE RADIATION AND INDUCED EMISSION 


5 OWARDS the beginning of this century, 
R. W. Wood discovered the phenomenon of 
sonance radiation in sodium vapour: when 
e monochromatic yellow light of sodium was 
ed through sodium vapour, the Jatter in turn 
hibited a yellow fluorescence of the same 
aracter, the incident radiation being rapidly 
orbed on passing through the vapour. The 
m resonant fluorescence or resonance radiation 
describe the emitted light arose from the 
ical explanation of the phenomenon, which 
is worthwhile to outline in some detail—since 
Studies, § gives correctly the coherence properties of 
e secondary radiation which we shall require 
later sections, 

Recoil When a plane wave of light traverses a 
pdium composed of classical dipole-oscillators 
latter will be set into forced oscillation at 
e frequency v of the incident wave. Because 
the periodic dipole thus induced each atomic 
illator will emit radiation of the incident 
quency »—which may be observed as a feeble 
yleigh scattering transverse to the beam. How- 
, when the frequency of the incident light 
ncides with the natural frequency », of the 
bole-oscillators, the amplitude of the forced 
fillation (and consequently the intensity of 
P secondary scattered radiation) should build 
to large values because of the phenomenon 
resonance. It must be noted that the induced 
bole-oscillation will have a specific phase- 
ationship with the exciting light field 
mounting to a phase lag of 7/2 at exact 
nance). Thus in turn the resonance radia- 
n from an atom should be coherent with the 
iting radiation. This explains at once the 
parent absence of secondary radiation in the 
f Inter Bt forward direction, i.e., in the exact direc- 
h of the exciting beam, and the attenuation 
JB absorption of the latter. For, it may be 
bwn that all the secondary wavelets from a 
he of atoms normal to the incident beam will 
esce to form a plane wave travelling in the 
he direction as the incident beam, but exactly 
posed in phase to it. Thus, it is really the 
tructive interference of the resonance radia- 
scattered in the forward direction with the 
. dent beam that leads to the progressive 

uation of the latter. 
yn the quantum theory, resonant fluorescence 
S because the incident photons are of the 


right energy to raise the atoms from the normal 
or ground state to a higher energy state, the 
atom then returning to the initial state with the 
emission of resonance radiation. The coherence 
of the emitted radiation with the incident, how- 
ever, indicates that the two transitions, viz., to 
the higher energy state and back, must not be 
regarded as independent processes, but as part 
of a composite process. If we treat radiation 
alone classically, we may say that the oscillating 
dipole moment (corresponding to the double- 
transition) lags in phase by 7/2 behind the 
phase of the perturbing light wave—as alse 
happens when the atom, too, is regarded as a 
classical oscillator. 


We have considered the atom to be initially 
in the lower state but the quantum picture 
naturally leads us to ask the following ques- 
tion: Could we also expect a form of resonant 
fluorescence when the atom is initially in the 
upper or excited state, and the energy of the 
incident photons coincides with the energy 
difference between the initial state and a lower 
energy state of the atom ? The answer is yes, 
but the phenomenon is termed induced emission 
to emphasize that this radiaticn is induced by 
the presence of the light field, and thus repre- 
sents something distinct from spontaneous 
emission: the latter is due to the natural decay 
of the excited atom from the upper to the 
lower state and would continue to exist even 
in the absence of an external light field. 
Induced emission is usually described as a 
transition from the initial excited state to a 
lower energy state under the influence of radia- 
tion of the appropriate resonant frequency, i.e., 
which lies within the natural line-width. How- 
ever, in the author’s opinion it should perhaps 
be considered—as in the analogous case of 
resonant fluorescence—as involving a double- 
transition, viz., to a lower energy state and 
back. As in the case of resonant fluorescence, 
the radiation from an atom due to induced 
emission is coherent with the light wave which 
stimulates it. However, en important differ- 
ence in the present case is that the phase of the 
oscillating dipole-moment (corresponding to the 
double-transition of the atom) is advanced by 
® relative to that obtaining in normal resonant 
fluorescence. Thus, if we have an assembly of 
atoms which are—by artificial means—being 
kept in an excited state, then when a plane 
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wave of light of the appropriate resonant fre- 
quency is incident, the stimulated emission from 
the atoms will, in the forward direction, inter- 
fere with the original beam actually to amplify 
it—rather than to attenuate it as in the normal 
case of resonant fluorescence. 

Such amplification has already been realised 
in the corresponding case of microwaves using 
the device known as the maser (see Current 
Science, 1958, Vol. 27, p. 117). But for an 
optical transition the difference between the 
energies of the upper and lower states is com- 
paratively large, so that the problem of arti- 
ficially maintaining a preponderance of atoms 
in an optically excited state is a difficult one. 
However, very recently, effects depending on 
light amplification by stimulated emission of 
radiation (‘LASER’ action) have been observed 
experimentally. We shall, in the last section, 
return to these experiments—which must cer- 
tainly be classed among the most spectacular 
and fundamental experimental observations in 
the field of optics in recent times. Before, 
however, turning to stimulated emission, it 
would be appropriate first to deal with certain 
recent beautiful experiments involving reso- 
nant fluorescence which are relevant to the sub- 
ject of this article, 


2. INTERFERENCE EFFECTS IN CROSSED HYPERFINE 
LEVELS 


Consider an atom with two upper energy 
levels separated by a small value. When irradi- 
ated with suitable radiation whose line-width 
is larger than this term-separation, resonance 
radiation of two frequencies will be emitted 
—corresponding respectively to transitions from 
the two upper levels to the ground state. The 
intensity of the resonance radiation will be the 
sum of the intensities of the radiations due to 
each transition, separately. If now, by the 
application of a magnetic field, the two upper 
levels are split into Zeeman components, the 
intensity of the emitted resonance radiation 
would, in general, be unaffected. However, 
suppose the magnetic field has a particular value 
such that a Zeeman sub-level of one state coin- 
cides in energy with a sub-level of the second 
state. Then the resonance radiations (now of 
identical frequency) emitted by transitions from 
these (coincident) sub-levels to the ground 
state will be coherent and in phase with one 

_another—since both radiations should be cohe- 
rent with the spectral component of the incident 
light responsible for exciting them. Therefore, 
the intensity of the resonance radiation of the 
frequency in question will be given by squaring 
the sum of the amplitudes of the radiations due 
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to each transition separately, and will thus 
greater than the sum of the intensities dup 
the separate transitions. The increase in inter 
of the resonance radiation will also 
itself as an increased attenuation of the incidabontras 
beam—since the latter phenomenon, as we haibeats b 
explained in Section 1, is due to the destructiliral lin 
interference of the resonance radiation with M¥see P 
original beam, in the forward direction, by 
by sweeping the magnetic field and looking yen \ 
increased absorption of the exciting beam, @ipatic | 
can determine the magnetic field strengths home v: 
which the energies of two sub-levels cross ¢ 
other—this in turn giving spectroscopic info 
tion regarding the atoms. The use of sud 
phenomenon was described by P. A. Fran 
at the Conference on Coherence in a paver 
title of which forms the heading to this 
Franken gave a mathematical analysis of 
phenomenon from the quantum theorelj 
standpoint, different from the physical exp! 
tion given above by the author. 


3. LicHT BEATS IN COHERENT SCATTERING 


We have mentioned above that the resona 
radiations emitted by the decay of atoms im 
two excited states of different energies anf 
different mean frequencies and incoherent 
one another. However, suppose an atom wi 
is initially excited to one or other of t 
States is subjected to a radio-frequency f 
which induces transitions to the other st 
then the atom may be described as being iif 
quantum-mechanical state which is a co 
superposition of the two states. In the 
sequent decay to the ground state the 
tions of the two frequencies could be expet 
to be coherent with one another and thus@. 
rise to light beats. G. W. Series in the 
ference at Rochester described beautiful exp 
ments in which such a periodic modulation 
the intensity of the 2,537 A resonance radia 
emitted by mercury vapour had been acti 
observed. The vapour is kept in a 
field so that the 63P, level of mercury (@@ 
from which gives 2,537A radiation) is 
into three closely spaced levels (m, = 1, 0,= 
separated by equal intervals hv. A § 
magnetic field in a perpendicular dire” 
oscillating at a radio-frequency », near », 
the states. The photoelectric current he 
ing the intensity of the fluorescent radial” 
emitted under irradiation is applied to .a nat 
band amplifier tuned to ), or 2%). Light® 
at the latter frequencies were thus dil® 
detected by suitably choosing the directioog® RF. 1 
observation—the cases when the beats In ‘dou! 
absent being readily explicable as due @ Qittussed 
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mntrasted with the great difficulty with which 
heats between the Zeeman components of a spec- 


tiral line were directly detected by Forrester et a!. 


see Part I). In this context, it was pointed 

by the author that it becomes meaningful 
yen when considering two quasi-monochro- 
matic beams whose mean frequencies differ by 
ime value », to talk of the coherence or other- 
ise of the beams—with reference to their 
apability to produce a beat of frequency ». 
onsidering the finite spectral width of each 
kam, each Fourier component of one beam may 
paired with a corresponding Fourier compo- 
ent of the second beam, such that the spectral 
paration of the pair is ». While the mutual 


interference of every such pair gives rise to a 


eat of the same frequency ”, the phases of the 
beats due to the different pairs are also identical 
n the case cf the experiments of Series et al., 

not so in Forrester’s experiment. This 
eature is vividly underlined by the remarkable 
that in the experiments of Series et al., 
he separation in the mean frequencies of the 
yo radiations, which may be regarded as inter- 


* pring, is very much smaller than the spectral 


yidth of each radiation, 


4 The theoretical explanation given above for 
we experiments of Series et al.. represents their 


ginal view-point as outlined very briefly in 
heir note! first reporting their observation of 
he intensity modulation of fluorescent radiation. 
feature of such an interpretation to which it 
ems worthwhile to draw attention is the 
iirect bearing it has regarding the properties 
the (complex) y function representing the 


untum-mechanical state of an atom. While 


y only |y|*, the square of the modulus, 
regarded as having any physical significance, 
would appear now possible to manipulate 

imentally the relative phases of the y 


Buctions of the various states—these determining 
_# turn the phase of the radiation emitted, It 


be remembered that the above holds 
hen the radiation field is treated classically, 
is often done. However, in the Conference, 
Mies showed that a detailed mathematical 
tatment in which the radiation field is quant- 
td (following Dirac) leads directly to a periodic 


Bitiation in the probability of photon emission— 
a@etpreted previously as beats. 


rectioo® RF. MopuLaTION OF RESONANCE ABSORPTION 


eats 
ue t 


In ‘double-resonance’ experiments of the type 
tussed above, a modulation of the resonance 
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absorption of the exciting beam is to be expected 
due to its interference or ‘beating’ with the 
resonance radiations emitted in the exact for- 
ward direction. Such an effect had been 
observed in the resonance absorption due to 
sodium vapour by Bell and Bloom,? and the 
latter reported on experiments of this type. 
The phenomenon depended on the ‘mixing’ of 
the two ground state Zeeman sub-levels by an r.f. 
field of the resonant frequency. But this had to 
be done after first getting all the atoms into one 
of these Zeeman sub-levels, e.g., that for which 
the angular momentum vector (J=%) points 
along the direction of the magnetic field rather 
than against it. This was achieved by a process 
known as optical pumping. Modulation of 
optical absorption at the Larmor frequency was 
now observed in a circularly polarised beam 
transverse to the magnetic field. The experi- 
ments of Bloom et al., followed a suggestion 
by Dehmelt,? and in fact their interpretation 
of the phenomenon is of quite a different nature, 
i.e., not as a beat phenomenon. 


5. LASER Action In Rusy 


In any normal monochromatic source of light 
the different atoms radiate incoherently. But 
certain recent remarkable experiments from the 
Bell Telephone Laboratories report what is 
in principle a highly monochromatic source of 
very large specific intensity in which all the 
atoms radiate coherently with one another ; 
furthermore the radiations from the different 
atoms interfere constructively only along one 
particular direction, so that the emitted energy 
automatically forms a well-directed beam instead 
of spreading out in all directions, 

The radiation in question is the well-known 
red fluorescent light (6,943A) emitted by the 
chromium ions in ruby. A cylindrical rod of 
ruby a few inches long—with the end faces 
optically plane-parallel and semi-silvered—was 
used. It was irradiated through all sides of 
the cylindrical surface by keeping the rod within 
a suitable flashlamp operated by a  pulse- 
discharge, the fluorescent emission excited by 
the irradiation being examined. Under normal 
conditions of irradiation the fluorescent radia- 
tion from different atoms are mutually incohe- 
rent and the emission proceeds along all 
directions. But when the level of irradiation 
was gradually increased to very large values 
(so that the energy discharged through the lamp 
was of the order of 2,000 joules) the state of 
affairs was found to alter very suddenly. The 
fluorescent radiation was then found to emerge 
normally from the end faces as a plane parallel 
beam with a divergence of less than a degree. 
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The light as seen through the silvered ends 
went up by about three orders of magnitude. 
The spectral half-width of the 6,943 A emission 
narrowed to one-thirtieth of its normal value. 
These experiments confirmed and extended the 
evidence of such behaviour first reported by 
Maiman. 

By the absorption of light in the green por- 
tion of the spectrum the chromium ions in ruby 
are raised to a higher state from which they 
decay—practically instantaneously, for our pre- 
sent purposes—to an excited state °E ; and it is 
the transition from this excited state back to 
the ground state that is accompanied by the 
well-known red fluorescent emission. Under 
normal conditions of irradiation the number 
of atoms in the excited state °E will of 
course be very much less than in the ground 
state. But by increasing the intensity of irradia- 
tion, the population in the ground state can be 
depleted, so that actually more atoms are in 
the excited state. When the population inver- 
sion becomes sufficiently pronounced, the course 
of events become rapidly dominated by the 
effects due to induced emission (Section 1), and 
consequent coherent self-amplification of the 
fluorescent radiation in the ruby. One may say 
that each chromium ion is so engulfed by the 
fluorescent radiation due to the others that each 
ion tends to emit radiation in phase-relationship 
with the rest. The mutual phase-relationships 
which actually result in the present case is such 
that the resultant radiation is directed as a 
parallel beam along the axis. That this ‘mode’ 
of coherent emission of the assembly of ions gets 


TWO-QUANTUM TRANSITIONS IN ELECTRON PARAMAGNETIC RESONANCE 


URGET et al., of the Institute of Nuclear 
Research, Prague, report cases of two- 
quantum transitions in Electron Paramagnetic 
Resonance (EPR) spectra, The essence of two- 
quantum transitions consists in the simultaneous 
absorption of two energetically different photons 
or in the simultaneous absorption of one photon 
and the emission of another photon having a 
different energy (Raman process), on the 
assumption that the condition of the conservation 
of energy and the angular momentum is pre- 
served for the system in which this transition 
occurs. If we apply to a system of electron 
spins two high-frequency fields H, cos,t and 
H, cos#,t, where the first is parallel to the 
external static field H, and the second is per- 
pendicular to it, the simultaneous absorption or 
absorption and emission of two kinds of photons 


Two-Quantum Transitions in Electron Paramagnetic Resonance No. 


‘preferred’—to the exclusion of others which 
can conceive of—is due to the plane-paraj 
and semi-silvered ends of the cylinder. 
example, a ray appreciably inclined to the ay 
would leave the system after a few reflectiog 
while a ray nearly parallel to the axis g 
reflected back and forth, getting progressivelg 
amplified all the while (due to the populat 
inversion in the medium). 

The enormous sharpening of the spectral line 
width of the fluorescent emission arises main 


because the frequencies near the centre of t on 
‘natural’ line-width are more effective in stim int 
lating emission than the rest, and are cons re\ 
quently amplified to a greater extent. pal 


effect is in a sense the converse of the tendene 
towards self-reversal near the centre of tf on 
spectral line, observed under normal conditig the 
where effects due to induced absorption p im) 
dominate. The fact, that energy absorbed ¢ 
a wide range in the green part of the spect 
is compressed to within a spectral range 


0-2cm.-!, also contributes to the enorm 
specific intensity. In terms of a_black-boi large : 
emitting the same spectral density of radiatio ond di 
the effective temperature of the source corte Sesourc 
ponds to 10!° degrees kelvin! frm 
Arts or 

Dodd, J. N., Fox, W. N., Series, G. W. athe au 
Taylor, M. J., Proc. Phys. Soc., 1959, 74, 78 would 


2. Bell. W. E. and Bloom, A. L., Péys. Rev., 
107, 1559. 

£- Dehmelt, H. G., /éid., 1957, 105, 1924. 

. Collins, R. J., Nelson, D. F., Schawlow, A. 
Bond, W., Garret, C. G. B. 


and Kaiser, 
Phys. Rev. Letters, 1960, 5, 303. 


photons) and (photons) may t 
Place if it holds that + hiw,; = 

The case of emission is particularly import 
since the mechanism can be used to reali 
maser in a system with a positive temperatl 
while all other types of masers are based 
the creation of negative temperatures in 
spin system. 

The apparatus used for observing these ff 
sitions consisted of an EPR spectrometer, 
ing on a frequency »,=8500MH,, and 
autodyne spectrometer for NMR, working @ 
frequency », = 13MH.. The autodyne sped 
meter simultaneously served as a generatof 
frequency », and as a detector of two-quaiil 
transitions. The small coil of the auto 
spectrometer containing the sample, was lee 
directly in the resonance cavity of the B 
spectrometer.— (Czech. J. Phys., 1960, 10, 
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The article would, therefore, be of 
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hich NATURAL PURIFICATION OF FLOWING SEWAGE 
ler. S. C. PILLAI, G. J. MOHANRAO, A. V. S. PRABHAKARA RAO, 
the Cc. A. SASTRY AND P. V. R. SUBRAHMANYAM 
lectio Department of Biochemistry, Indian Institute of Science, Bangalore 
ressivel 
ypulati Cc. V. NATARAJAN 
Formerly Deputy Director, Department of Public Health, Bangalore 
ral li 
S$ maini [This article embodies observations made Over a period of a decade and throws light 
e of th on some of the fundamental principles of sanitation. 
n stim: interest to sanitary authorities throughout the world, although the set of conditions, which 
e c0 revealed those principles, have been provided by the peculiar method of sewage disposal 
nt. Ts particularly at Bangalore. 
tendened It also happens that almost exactly 100 years ago, a similar but empirical observation 
» of ti on natural purification of flowing sewage was made in England. That was, of course, before 
onditic the days of our knowledge of any microbial activity which is now known to be the most 
ion important factor governing environmental sanitation and hygiene.] 
bed ¢ 


spect INTRODUCTION 


range the course of the discussion of a paper 
rer “On the application of town sewage to a 


ack-be large agricultural area, comparing its strength 
‘adiatiog nd dilution with the ordinary farm manurial 
"I resources ; with considerations of its effects on 
farm profit” read before the Royal Society of 
Arts on March 7, 1860, one of the members of 
the audience, P. H. Holland, remarked: “He 
would in conclusion’ only allude to the fallacy 
which Mr. Sidney had put forth upon the 
authority of Mr. Hawksley. That gentleman, 
an engineer, had put forward a notion which 


‘aiser, Wmust be astounding to every chemist. It was 
this, that if sewage ran away for a distance of 
about 10 miles, it was no longer sewage, but 

ANCE almost plain water. That was one of the most 
astounding assertions he had ever heard made”.! 

nay WH Except this rather empirical statement about the 

}Hg += fbehaviour of flowing sewage, which was discussed 

mpora™ presumably against the background of the pre- 

realize #vailing ideas of the changes in soil and sewage, 
peralithere is practically no information on the 
based @natural purification of sewage in the literature. 

s in @The object of this communication is to give a 
trief account of the conditions, particularly at 

ese {§jBangalore, under which some 16 million gallons 

or, WOMGf sewage now daily flows down on the out- 
and @tirts of the town and purifies itself naturally 
Without any treatment, and ‘to indicate the 


MEperation of a principle of sanitation as evident 
ftom continued observations over a period of 


ten years. 

autog CONDITIONS AT BANGALORE 

‘s loc Bangalore is an inland town situated on the 
the Bideccan Plateau at a height of about 3,000 feet 
10, #labove sea-level, having an average annual rain- 


fall of 33-3 inches, most of which occurring 
during May to October. The maximum tempe- 
rature reached on individual days during the 
warmest months of April and May is 102-4° F. 
and the minimum temperature touched on 
individuai days during the coolest months of 
December and January is 46°F. The rapidly 
growing town of Bangalore has now a popu- 
lation of about 1-4 million people and its pre- 
sent daily water consumption is about 17 million 
gallons, The water-supply is derived mostly 
from the Arkavati River about 22 miles west 
of Bangalore. 

Most areas of Bangalore are provided with 
underground sewerage system. The bulk of 
the sewage is taken to three outfalls at the 
suburbs of the town, two of these sewage out- 
falls being on the southern side and the third 
outfall being on the south-eastern side of the 
town. From these outfalls the sewage is 
allowed to flow down in three natural channels 
having varying gradient, viz., 1-in-50, 1-in-100 
and 1-in-800. The land surface in and around 
Bangalore has unusual depressions and eleva- 
tions, and this topographical feature has 
apparently been utilised for the disposal of the 
town sewage since the early days of the intro- 
duction of the sewerage system in 1922. 

There is no river or stream near the.sewage 
outfalls or around the channels ‘taking the 
sewage. At the various points along these 
channels the sewage is drawn by the farmers 
in the neighbourhood (over 500 families) for 
irrigating the land and raising crops, such as 
vegetables and fruits, including occasionally 
sugarcane and rice. There is no -organised 
system of sewage irrigation; the farmers 
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inprovise their own methods for taking out the these and other observations,? a close study ¢ 
sewage from the channels, when necessary. the process of natural purification of flowing 
sewage was made, and the main results q 
given here. The physical features of the sewaggj]——— 
It has been observed that the turbid, foul channels at Bangalore, the zones in the channeg 8 
liquid flowing in these channels becomes clear broadly divisible in accordance with the stagesBp. teri: 
and is oxidised to an appreciable extent after of purification, the fauna and flora in them ané 
its flow over a distance generally of 1 to 5 miles, the average results of analysis (obtained ove 
depending on the gradient of the channel, and a period of about ten years) of the sewages . 
the purified effluent is used by the villagers in different points in the channels are given in 

the vicinity for washing purposes.2 In view of Tables I to IV. Photographs showing the condi. 

TaBLe I 
The physical features of the sewage channe!s up to the regions in which the sewages are purified Eprotc 


INVESTIGATIONS AT BANGALORE 


Channel having the gradient 
1-in-50 1-in-100 1-in-800 

Volume of sewage* (million 4 6 6 
gallons daily) 

Width of the channel (feet) 4 to 12 8 to 20 4 to 10 

Depth of the channel (feet) 0-3 to 1-5 0-3 to 2 0-5 to 4 

Nature or type of bed -- More rugged and stony at Not so rugged and stony Least rugged and stony 

several points asin l-in-50 gradient 
channel 
ions permitting sedi- At 0-67 milefromtheout- Sewage stagnatesata few At 2-17 miles from the ont 
mentation fall a considerable area points fall there is a natural sett 
of depression at certain ing tank about 4 mile long, 
points 14 feet deep 3 mile wide and 3 to 4 
feet deep 

Dams -- No dams One cam 100 feet wide at No dams 

3-5 miles from the out- 
fall. Three other similar 
dams after 6 miles from 
the outfall 

Distance from the outfall at 1-29 4°75 4-46 
which sewage is completely +>—_—— 
purified (in miles) 

Time taken by sewage to reach 0-7 to 1 2°75 to 3+25 4 to 5 Distan 
the point of complete puri- fe mil 
fication (hours) 

Destination of the channel .. Joins 1-in-100 channel Joins a river about 20 Joinsa rain-fed tank 4-9 4. ont 

at the point 3-25 miles miles away from the out- miles away from the outfall 
from the latter’s origin fall 


* The sewage is mostly domestic in character and composition. About 5,000 gallons of waste water from a small} 


tannery is introduced into the channel 1-in-50 after 0-92 mile from the-outfall. About 0-3 million gallons of waste .. 
water from 3 small-sized textile mills is introduced into the channel 1-in-100 between 1-25 and 3-25 miles from th 0-38 
outfall. These quantities of industrial wastes did not indicate any effect on the purification of sewage. 0-87 
TABLE II F 0-92 
The zones in the sewage channels broadly divisible in accordance with the stages of purification 1-29 
nel havi e ient 
Zone and stage of purification 1-in-60 saving 1-in-800 
2-25 
Distance in miles from the outfall 3-00 
The first zone (preliminary changes 0 to 0-67 0 to 3-50 0 to 2-71 3-95 
leading to clarification and oxy- 3-50 
genation) 3-75 
The second zone (clarification and 0-67 to 0-92 3-50 to 4°00. 2-71 to 3-50 4°75 
oxygenation ) 

The third zone (nitrification) oe 0-92 to 1-29 4°00 to 4°75 3°50 to 4°46 0-0 
The point at which the purified 1-29 4°75 and beyond 4°46 0°88 
effluent is used for washing 9-17 
purposes* 271 
* Pathogenic organisms have not been found at the point where the liquid is used for washing purposes. Thi — 

has been ascertained with the kind assistance of the authorities of the Public Health Institute at Bangalore, to whet < 


the authors’ thanks are due. : 
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udy TaBLe III 
* . Fauna and flora in the sewage channels 
“ (The list includes the organisms more frequently seen, and the list is by no means exhaustive) 
anal Organisms The first zone The second zone The third zone 
ages Bact Bacterial forms found in } 
2m and domestic sewage 
4a Occasionally Salmonella typhi and i Aerobic forms generally Aerobic forms generally 
ages . fungus .. Sphzrotilus sp. Not seen generally Not seen generally 
ven it -. Not seen generally do. Species of Oscillatoria, 
condi. Ulothrix, Urospora, 
Stigeoclonium and Pinnu- 
lariat 
trified BProtozoa : 
——§ Rhizopoda .. Species, ¢.g., of Amoeba and Arcella These protozoa decreased Not seen generally 
Mastigophora.. Species, ¢.g., of Bicosoeca and Euglena do. do. 
Ciliophora .. Species, ¢.g., of Colpoda, Colpidium, These protozoa increased. Much less growth of these 
_—— Coleps, Stylonychia, Paramecium But the species of Car- protozoa 
Vorticella ; and occasionally species chesium and Epistylis 
of Opercularia, Epistylis and developed in stnkingly 
Carchesium large numbers forming 
masses of growthT 
ny otifera -- Not seen generally Species of Rotifers Not seen generally 
orms .. Aulophorus sp. Aulophorus sp. do. 
Larve .. Mosquito (Culex sp.); Bloodworm Chironomus sp. Mosquito (Anopheles sp.). 
the ont- (Chironomus sp: ) 
ral settl- forms .. Not seen generally Snails; fish (Gambusia Fish; frogs ; water hyacinth 
long, affinis holobrookii); frogs; 
3 to4 water hyacinth 
* In the first zone the bacteria predominated. Tt In the second zone, the protozoa, colonial Vort'cellids pre- 
inated (species of Epistylis and Carchesium attached to the surfaces of stones, leaves, snails, etc.). t In the 
ird zone the alge predominated. 
TABLE IV 
Results of analysis of flowing sewage at different points in the channels 
(Results of chemical analysis expressed as p.p.m.) 
o 
in miles 2 = 3 38 Zz 3 5 
ak outfall 388 £2 32 Eg 237 
| Channel having 1-in-50 gradient 
6.9 7-0 185 28-7 244 OCT 34:2 14:0 Nil Nil 34-0 
of wast 6.17 122 36-3 167 2-1 24-9 10-4 Nil Nil 20-0 
from the 0-38 7-5 104 13:2 24-4 128 2-7 22-8 8-5 Nil Nil 16-0 
0°67 88 9-7 17-9 99 3*6 7-0 0-02 Nil 10-0 
. 0-99 1-8 40 5-1 11-3 32 6-0 9-7 1-94 0-20 0-37 2-0 
fication 1-99 7°8 17 2-8 9-0 15 6-7 6-3 0-56 0-44 0-61 0-003 
— Channel having 1-in-100 gradient 
0-0 7°3 199 25-1 50°9 219 0-0f 41-3 Nil Nil 29-1 
: 1-25 7°5 136 16-0 32-6 147 1*4 33-4 10-4 Nil Nil 22-3 
2-25 7-8 115 14-5 30-8 113 1-8 7-2 Nil Nil 13-3 
3-00 8-1 102 Il-l 24-8 98 2-5 17-3 5-9 Nil Nil 12-5 
3-25 8-0 88 9-8 21-2 86 2-9 15-5 4-2 Trace Trace = 
3-50 7-9 74 7°3 18+7 74 3-4 14-3 3-2 0-04 0-25 6-5 
3°75 7-9 29 13-7 31 5+5 12-8 1+5 0-10 
4°75 8-0 20 2-7 9-9 19 6°5 73 0-59 0-32 0-50 0-005 
Channei having 1-in-800 gradient 
6 0-0 71 269 36-0 73-9 272 54-8 18-0 Nii Nil 35-3 
0-88 7+4 188 25-2 48-9 185 2-0 37-2 10-8 Nil Nil 27-0 
2-17 74 106 15+5 35-0 139 2-7 28-9 8-0 Nil Nil . 15-0 
2-71 76 72 8-9 21-5 99 3°7 18-4 5-4 = 0-04 Nil 10-0 
— «38-50 7-8 47 5-3 14-3 38 6°8 12+8 0-93 0-50 0-10 0-05 
aa 4-46 8-0 3 30 Il 18 68 1 0-45 0-43 0-57 0-01 
. * Turbidity : Values obtained by using Klett-Summerson photoelectric colorimeter with 420 filter. : 


t Dissolved oxygen: Occasionally the sewage samples at the outfalls contained negligible amounts of oxygen. 
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tions at four points in the channel having the sewage (at 10-25% level, by volume) 
1-in-50 gradient are given in Figs. 1 to 4. the mixture gently shaken or into which air 


Fic. 3 the a 


Fics. 1-4. Fig. 1. One of the sewage outfalls at Bangalore’: the sewage flows down in an open channel PA) ha 
having 1-in-50 gradiewt. Fig. 2. At 0-67 mile from the outfall, the sewage gushes down a rugged stony area Mg the 
Fig. 3. Photo micrograph of Car.hesium sp. ('X about 89) found in fluffy masses down the stony ares Bach p 
Fig. 4. The clear, purified effluent (at 1-29 miles from the outfail) being ased by washermen. ak 4 

In the light of the evidence accumulating at bubbled for 1%-6 hours (depending on given 
Bangalore the more important factors influencing number of the organisms), it was observed # 
purification of the flowing sewage include: (1) the sewage was clarified and oxygenated alm L(B 
adequate agitation or turbulence of the sewage to the same extent as under the natural col oy 
and other conditions in the channel, which tions in the channels. The flocculating activa] 
facilitate the dissolution of oxygen to the extent of the protozoa and the clarification of % ABC 
i of about 3-5p.p.m., and (2) the consequent sewage also seemed to explain the relative 
i development in large numbers of ciliate high nitrogen contents of the soils under ! L(Al 
protozoa notably of the species of Carchesium flowing sewage in the zone of clarification 
and Epistylis which are always found in acti- to bring about nitrification and other changg that 
vated sludge.‘ When these protozoan colonies e.g., rapid removal of amino acids5.6 from , 
were taken. out, washed and introduced into sewage, in the succeeding stages of purifically” ABC 
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in the channels. The quality of the final 
Mfuents from these channels was similar to 
hat from the activated sludge process. 


DBSERVATIONS MADE AT OTHER PLACES IN INDIA 


The evidence collected on the flowing sewage 
it the Mysore sewage farm, Shimoga, Bhadra- 
vali and Madurai? also indicated that the extent 
Mf agitation of the sewage during its flow is 
pasic factor in the process of natural purifica- 
ion as it influences the initial oxygenation of 
he sewage, development of the protozoa and 
he consequent changes leading to purification. 
When, however, sewage flowed down in a more 
r less contour channel, it was not oxygenated 
purified to any appreciable extent even after 
flow over a distance of 5 miles.? 


SIGNIFICANCE OF THE OBSERVATIONS 


Natural purification of flowing sewage is thus 
ssentially an aerobic process and, under the 
nest favourable conditions, it would proceed 
pidly, as observed in the channel having 1-in- 
m0 gradient, and give results attainable only 
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¥ISHEN AND SRIVASTAVA!.? have developed 
me6«6general methods for the construction of 
Msymmetrical factorial designs. One of the 
mmethods given by them is for the construction 
# the class of q x 2? factorial designs—the 
Seeeetments being all combinations of the three 

rs A (0, 1, 2,...., qa—1), B (0, 1) and 

(0, 1)—in 2b blocks of 2q plots each by use 

the associated BIB design v= gq, b, k, 1, ». 
channd Fhey have illustrated the method by construct- 
my area Mg the design 7 x 22 in 14 blocks of 14 plots 
ny af tach by use of the associated BIB design v = 7, 
=7, k=3, r=3, \=1 and have shown that 
nh this design the loss of information on BC 


on given by 

rveds 1 

al ond 

— id that on each of the 6 degrees of freedom 
1 of ABC by 

relative 8 

nder f (ABC) = 49° (2) 
ation 

change that the total loss of information on the 
from tally confounded degrees of freedom for BC 


i ABC in this design is unity, which is a 
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by the activated sludge process. The above 
observations are of scientific interest as well as 
of practical importance as they not only relate 
to a sanitary principle in Nature and its bearing 
particularly on the modern methods of sewage 
disposal but indicate the possibility of increas- 
ing the efficiency of the activated sludge pro- 
cess and other methods of aerobic treatment of 


sewage. 
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property of balanced designs. In general, for 
the q xX 2? design in 2b blocks of 2q plots 
each, constructed from the associated BIB 
design v = q, b, k=t, r, 4, it can be shown that 


L (BC) = (aan (3) 


and 
4t (q—t) 


L (ABC) = (4) 


the total loss of information being, as before, 
unity. 

It would be seen from (3) that when q is 
odd, the minimum loss of information on BC 
would be 1/q? for t=(q—1)/2. Also, when q is 
even, this minimum loss would be 0 for t = q/2. 
These would be called optimum designs and 
can be constructed when the associated BIB 
designs exist. In the latter case, i.e., when q 
is even, optimum designs can be constructed 
with only b blocks of 2q plots each, thus reduc- 
ing the number of blocks otherwise required 
by half. In this note, only designs for q< 19 
have been discussed as optimum or near opti- 
mum designs can be constructed only in these 
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cases owing to the existence of the associated 
BIB designs with the desired parameters, con- 
sidering only BIB designs with r < 10. 

2. Designs for q Odd.—We may first discuss 
designs for q odd. It is known that for q=5 
and 9, BIB designs with k=2 and 4, b= 10 
and 18 respectively exist. In the case of 
5 x 2? and 9x 2? designs, it is possible to con- 
struct optimum balanced designs with only 10 
and 18 blocks respectively instead of 20 and 
36 blocks respectively required by use of the 
associated BIB designs. For the case 5 x 2?, 
Shah? has constructed such a design. A similar 
design for 9 x 2? has been constructed by first 
obtaining the design in 18 replications from the 
associated BIB design v=9, b=18, k=4, 
r=8, 4{=3 by writing down the set “Xp, X,” 
in the BIB pattern (where X, denotes the com- 
binations 00 and 11, and X, the combinations 01 
and 10 of factors B and C), filling in the remain- 
ing places by the set “X,, X,”, and then taking 
from 9 of the resulting replicates only those 
blocks which have 4X,’s and 5X,’s and from 
the remaining 9 replicates only those blocks 


which have 5X,’s and 4X,’s. In this design 
1 
L (BC) = 4; (5) 
and 
10 
L (ABC) = 57> (6) 
the total loss of information being unity, as 
required. 


For q=7, 11, 15 and 19, BIB designs with 
b=7, 11, 15 and 19 and k=3, 5, 7, 9 respec- 
tively exist. Consequently, for the cases 7 x 22, 
11 x 22, 15 x 22 and 19 x 22, optimum designs 
in 14, 22, 30 and 38 blocks of 14, 22, 30 and 38 
plots each respectively have been obtained in 
which the loss of information on BC is 1/q? and 
on each of the q — 1 degrees of freedom of ABC 
is (q + 1)/q?, where q = 7, 11, 15 and 19 respec- 
tively, 

3. Designs for q Even.—We may now discuss 
designs when q is even. In this case, as 
remarked above, balanced designs in b blocks 
of 2q plots each can be readily constructed by 
use of the associated BIB designs with para- 
meters v=q, b, k=q/2, r, » for values of 
q for which these exist. Here the X,’s alone 
are written in the BIB pattern instead of the 
set “Xp, X,” for q odd, and the remaining q/2 
places in each of the b blocks are filled in by 
X,’s. Obviously, in these designs, BC is un- 
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Scie 
confounded. As BIB designs with the abow 
parameters exist only for q = 4, 6, 8 and 10 f 


even values of q<19(r<10), the requi 
type of optimum design exist only in the ca 


4x 27, 6x 22, 8x22 and 10x 2°. In thes 
designs, ULT) 
L (BC) =0 m * 
and ing 
L (ABC) = —1. (q=4, 6, 8, 10) (gy liquids 
q-1 I r 
so that the total loss of information is, as before} the | 
unity, which is a property of balanced designs} recent 
4. Near optimum designs.—For q = 13, no BI} % abs 
design with k.= 6, exists. No optimum desig} ‘iffrac 
with L(BC)= 1/36 can, therefore, be constructejj ™e@su 
in the case of the 13 x 22 design. However, a # °F 
BIB design with k = 4, b = 13 does exist, whic} sented 
enables the construction of a 13 x 22 design in) The 
26 blocks of 26 plots each in which _ 
m 
25 radiati 
L (BC) = 169 (9) Ses 
and versed 
12 
L (ABC) = 169° (10) aye 
on o 
This is the most efficient design available of the 
this case. order 
For q= 16, no BIB design with k = 8 exists} sty 4, 
Consequently, no optimum design of the type the. es 
discussed in para 3 can be constructed in coeffici 
case of the 16 x 2? design. However, a BB agin 
design with parameters v=16, b=16, k= voltage 
r=6, {=2 exists, which gives a design in crystal 
blocks of 32 plots each by the method indi deep c 
in para 2 for gq odd. In this design, serves 
sonic c 
L (BC) = (10) sion w 
cell. 17 
and 
1 the pic 
2 film 
L (ABC) (12) 
This is the most efficient design available it} of the 
this case. face of 
For fuli details regarding the construction excitin; 
and analysis of the designs discussed in sity of 
note, the interested reader is referred to by me 
author’s paper on the subject to be publi photom 
elsewhere. at one 
variabl 
1. Kishen, K. and Srivastava, J. N., Curr. Sci., 1904 the ult 
100. tained 
2. —and—, /. /nd. Soc. Agric. Stat., 1960, 0 : 
of higt 
(1 &2). 73-110. 
3. Shah, B. V., Biometrics, 1960, 16, 115-18. lass ¢ 
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‘i the ultrasonic waves. 


LETTERS TO THE EDITOR 


ULTRASONIC ABSORPTION MEASU RE- 
MENTS IN SOME PURE LIQUIDS 


In recent years considerable attention is being 
given to the study of ultrasonic absorption in 
liquids because of the anomaly that the observed 
absorption coefficients are usually greater than 
the theoretical values. The authors have 
recently developed a technique for the study 
of absorption in corrosive liquids by using the 
diffraction method and the results of absorption 
measurements carried out for some esters and 
a corrosive liquid using this technique are pre- 
sented in this communication. 

The ultrasonic absorption is measured by the 
well-known optical diffraction method.!- In 
this method a parallel beam of monochromatic 
radiation of constant intensity is passed through 
the experimental medium which is itself tra- 
versed by plane progressive ultrasonic waves 
in a direction perpendicular to the direction 
of light propagation. This results in the diffrac- 
tion of the emergent light, and a measurement 
of the diffracted light intensity of the first 
order which is proportional to the sound inten- 
sity, for low values of sound intensity, enables 
the estimation of the ultrasonic absorption 
coefficient. In the present investigation a 
sodium vapour lamp driven by a constant 
voltage transformer is used as the source. The 
crystal holder is a pyrex glass sheet with a 
deep circular depression in the centre, which 
serves simultaneously as the lid of the ultra- 
sonic cell. The bottom surface of this depres- 
sion will be in contact with the liquid in the 
cell. The top surface of the lid is silvered and 
the piezo crystal rests in the depression with 
a film of oil to give acoustic contact. An 
electrode pressing on the top silvered surface 
of the crystal and another on the silvered sur- 
face of the lid will serve as the electrodes for 
exciting the crystal. The diffracted light inten- 
sity of the first order is measured accurately 
by means of a sensitive Photovolt multiplier 
photometer. An X-cut quartz crystal driven 
at one of its odd harmonics by a low power, 
variable frequency Hartley oscillator generated 
The frequency is main- 
tained constant using a heterodyne wavemeter 
of high accuracy. The specially designed all- 
glass crystal holder was necessary to isolate 
the corrosive liquid from the silvered quartz 
crystal. Measurements were carried out at 


high frequencies of 25 and 35 Mc./sec. such 
that progressive waves can be easily set up in 
a small quantity of liquid in the cell. Tempe- 
ratures of the liquids are maintained constant 
to within 0-1°C. The values of a/f? thus 
obtained are presented in Table I. 


TABLE I 
(a/f*) x 1017 in nepers/ 
sec.” cm,~* 
Temp. 
Liquid 
Theoretical 
25 Mc./ 35 Mc./ values 
sec. sec. 
Phosphorus oxy- 31-7 199 212 oe 
chloride 
Methyl Benzoate 62-7 61+3 16 
Ethyl Benzoate .. 35-0 68-0 49 21 
Benzyl Benzoate 40°5 158 132 45 
Benzyl formate .. 32-9 oe 53°3 14 
Benzyl acetate .. 34-2 63 18 


It is evident from Table I that the observed 
ultrasonic absorption is considerably higher 
than the theoretical value, a common feature 
which has been reported in many liquids. The 
apparent discrepancy in the observed values of 
a/f? for the two different frequencies in some 
of the liquids studied is characteristic of the 
particular liquids and warrants a detailed study 
of the absorption variation over a wide range 
of frequencies. 

The authors wish to express their thanks to 
the Council of Scientific and Industrial Research 
for the financial aid in connection with this 
project. 
Ultrasonic Labs., 
Physics Department, 
Andhra University, 
Waltair, November 3, 1960. 


H. S. Rama Rao. 
B. RAMACHANDRA RAo. 
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2. Burton, C. J., /did., 1948, 20, 186. 
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43, 106. 


POTENTIAL CONSTANTS OF CERTAIN 
PLANAR XY.Z MOLECULES 


Usinc Wilson’s! FG matrix method and employ- 
ing the most general force field, the force con- 
stants of CH,O, CD,O, CF,O, CCl,O, BF,.Cl 
and BBr.Cl are evaluated. The usuai notation 
is employed in listing the constants in Table I. 
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TABLE I 
f is given in units of 10° dynes/em. p=2 (f,—2f,,) + (4+ ‘J 
Molecule fa faa foa fa-faa 
12-746 4:373 0-033 0-260 1-189 0-704 0-050 
CF,0 13+347 4-882 1-934 1-258 3-313 1-029 0-200 
ccl,0 11 -836 2-471 1-049 — 0-080 1-143 0-204 -0-101 
B!!F,Cl ee 3-375 4-405 1-537 0-803 2-331 1-237 —0-700 
B"Br,Cl 4-801 2-276 0-572 1-291 0-549 0-309 -0-016 
TABLE II 
Molecule Authors fa ho hoa f 
CH,0 es Venkateswarlu and Sundaram 4-338 11-420 —0-434 0-901 
Present work 4°373 12-746 0-260 0-996 
CF,0 ee Lovell e¢ ai. 4-838 14-387 0-334 
Venkateswarlu and Sundaram 8-381 12-320 1-380 0°44 
Present work 4-882 13+347 1-258 0+ 655 
CCi,0 ° Venkateswarlu and Sundaram 2-369 12-860 0-943 0-119 
Present. work 2-471 11-836 —0-08 0-117 
TABLE III 
d (A) a (A) D (A) 
D (Aa) 
Molecule (Calculated) (Calculated) 
(Badger’s rule) (Experimental) (Badger’s rule) (Experimental ) 
} 1-09 1-07 1-21 1-93 
CF,0 1°36 1-32 1-20 1°17 
CCl,0 ee 1-79 1-74 1-22 1-18 
BF,Cl ° 1-43 1-29 1-69 1-73 
BBr,Cl 1-88 1-87 1-67 1-73 


D, d represent the X-Z and X-Y bond distances ; 
A, « the Y-X-Y and Y-X-Z interbond angles 
and 7 the out-of-plane displacement of X-Z 
bond with respect to the XY, plane, 

Table II shows a comparison of the force con- 
stants with those of earlier workers,?;3 who 
used a less general force field. 

Interatomic distances are calculated using 
Badger’s empirical rule* and the force constants. 
These are listed in Table III along with the 
experimental values. 


The vibrational frequencies of the molecules’ 


recalculated using the above force constants are 
in good agreement with the observed frequencies. 
Details are being published elsewhere. 


Dept. of Physics, P. Basu Rao. 
S.V. University College, K. SREERAMAMURTY. ° 
Tirupati, November 1, 1960. 
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MAGNETISM AND MOLECULAR 
STRUCTURE: 

THE ESTIMATE OF METAL-NITROGEN 
BOND EFFECT IN ZINC CHLORIDE 
COMPLEXES OF ORGANIC BASES 
Various attempts have been made to correlate 
the basicity of the donor atom in a complexing 
molecule with its ability to form a metal com- 
plex. Among the various methods which have 
been employed to get the idea of the metal 
ligand bond strength, magnetic susceptibility 
also has been of use. In the present investi- 
gation an attempt has been made to estimate 
the relative strengths of metal-nirogen bond 
for different addenda in the complexes of zine 
with pyridine, quinoline, and aniline and its 
derivatives by comparing their molar suscepti- 

bilities with that of zinc diammine. 

The pyridine and quinoline complexes of zine 
were prepared by following the methods sug- 
gested by Lang!-and Borsbach? respectively. 


Complexes of aniline and its derivatives were ¥ 


prepared by the methods suggested by 
Lachowicz and -Bandrowski? and Tombeck# 
The purity of these complexes was ascertained 
by estimating ‘the halogen contents in them. 
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Magnetic susceptibilities of the complexes and 
ir components were measured by a modified 
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the ammonia molecule. This difference (denoted 
by Ax,,) should be equal to the difference 


fr m of Gouy’s balance described by Prasad between the molar susceptibilities of the pure 
———  $al5 These results are given in Table I Ain ligands (denoted by A Xm) assuming the 
1“ hich y and y,, denote respectively the specific strength of the bond between metal and nitrogen 
655 nd molar susceptibilities expressed in — 1 x10® in either complex to be the same. Any differ- 
units. ence in the two sets of values may be regarded 
108 TaBLeE IA 
Name of the complex Xa Name of ligand Xm 
on, Dipyridine zinc chloride 0-489 143-9 Pyridine 46-92 
“901 Diquinoline zinc chloride 0-547 215-9 Quinoline 87-52 
“996 (i) Dianiline zinc chloride-dihydrate (ortho) 0-545 (i) 195+5 Aniline 62-55 
(i) Anhydrous “<a (ii) 174-56 
*334 Ditoluidine zinc chloride-dihydrate (ortho) 0-577 222-8 o-Toluidine 
“441 (ii) 201-86 (anhydrous) 
"655 itoluidine zinc chloride (meta) 0-553 193-9 m-Toluidine 74°40 
————=_¥. Ditoluidine zinc chloride (fara) 0-554 (i) 213-9 p-Toluidine 72-58 
"119 (ii) 192-96 (anhydrous) 
‘117 Dixylidine zinc chloride-dih ydrate (meta) 0-560 @ 232-3 m-Xylidine 86-90 
(ii) 211-36 (anhydrous) 
Diammine zinc chloride ° 98-77 Ammonia (liquor) 19-00 
TABLE IB 
Complex Xm AXm Ligand Xm" AXm’ 2 - 
per Zn-N bond 
nClo-2C;H;N 143-9 2C;H;N 93-84 } 
45-13 — 5°35 
2NH, 98-775 2NH; 38-00 J 
R -2CgH7N 215-9 2C,H;N 175-04 
117-13 137-04 — 9-95 
InClp-2NH3 ee 98-77 2NH3 38-00 
DE inClo -2CgH;NHe 174-56 2CsH;NH2 125-10 
75°79 87-10 — 5°65 
98-77 2NH; 38-00 
Telate 1,-2C;H;NH2 201-86 2C;H;NHg (ortho) 149-08 
lexing 103-09 111-08 — 3-99 
com- nCl,. 2NH; 98-77 2NH; 38-00 
have 193-9 2C;H;NHy, (meta) 148-80 
metal 25-13 110-80 — 783 
2-2NH; «98-77 2NH; 38-00 
bility (fara) .. 192-96 2C;H;NH2 (para) 145-16 
vesti- 94-17 107-16 — 6°48 
imate 1,-2NH3 98°77. 2NH3 38-00 
bond 211-36 173-80 
f zine 112-59 135-80 —11-60 
d its 2-2NH3 98°77 2NH3 38-00 
cepti- 
The complexes studied in this investigation as depression due to the bond strength between 
f zine analogous to the diammine of zinc, suscepti- the metal and nitrogen. The calculated values 


sug- Pility of which has been measured by Khopkar® 
m this laboratory. If it is assumed that 
mmonia molecule in zinc diammine is substi- 
by Puted by the ligand molecule, the difference in 


»eck# Bhe molar susceptibility of the two complexes 
ained Bhould represent the difference in the suscepti- 
2m. Pility of the ligands, viz., the organic base and 


of Ay, and A x,,’ are given in columns 3 and 6 
- respectively of Table IB. The differences in 
AOxXm and Ax,,’ (denoted as 4) are given in 
the last column of the same table. 

The molar susceptibilities of anhydrous com- 
plexes were obtained by subtracting the calcu- 
lated value of the susceptibility of water mole- 


ory 
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cule from that of corresponding hydrated com- 
pounds assuming the susceptibility of water 
molecule to be the sum of Pascal’s constants for 
two atoms of hydrogen and one atom of oxygen. 
The usual practice of using the observed value 
(x m = 12°96) for such calculations is avoided 
as it is believed that the high value of 12-96 
as against 10-47 used here is due to hydrogen 
bonding and therefore not strictly applicable 
in such calculations. 


It is apparent from the results that Ay, 
values are lower in all cases. Assuming that 
the \ value is a measure of bond depression per 
metal-nitrogen link arising from a change in 
the strength of metal-nitrogen bond when nitro- 
gen in ammonia is replaced by nitrogen in the 
ligand concerned, it is seen that these values 
become more negative in the order ortho-tolu- 
idine > pyridine > aniline > para-toluidine 
> meta-toluidine > quinoline > meta-xylidine. 

The authors are grateful to Dr. C, R. Kanekar 
for his interest in the work. 


Department of Chemistry, V. G. SONALKAR. 
Institute of Science, M. G. DATAR. 
Bombay-1, August 22, 1960. 
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THERMOGRAVIMETRIC BEHAVIOUR 
OF LANTHANUM, THORIUM AND 
CERIUM OXALATES.IN AN 
ATMOSPHERE OF CARBON DIOXIDE 


Waite studying the thermogravimetric behaviour 
of hydrated oxalates of lanthanum, thorium and 
cerium, it was observed in the present investi- 
gation that the temperature of decomposition is 
raised and the reaction is slow if the oxalate 
is heated in an atmosphere of carbon dioxide 
instead of air. The undermentioned hydrated 
oxalates were prepared by standard methods.! 
Their composition was checked by analysis for 
the oxalate, metal and water contents.!? 

A quartz fibre-spring thermobalance de- 
scribed earlier? was employed to study the. 
thermogravimetric behaviour of these oxalates. 
A stream of pure and dry carbon dioxide was 
maintained in the jacket housing the thermo- 
balance so that the sample under investigation 
had no access to oxygen in the air. The thermo- 
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grams of the oxalates heated in air and j 
carbon dioxide atmosphere are - presented ip 
Fig. 1 for purposes of comparison. 


08 


340 


THERMOGRAMS OF LANTHANUM OXALATE: 
La,(C,0,), 10 H,O 

The dehydration of the salt in air comme 
at 60° (curve A,) in Fig. 1 and the weight conj,. 
tinues to fall till about 200-20°C. and then tht, caits 
weight remains more or less steady till abo very na 
400°C. This nearly horizontal portion of 
curve may be resolved into two parts one cor 
responding to the oxalate with 1-5 moles o 
water associated with it (220—-60°) and the othep,, 
corresponding to a hemi-hydrate. A stage Clo? Cc. an 
responding to the anhydrous oxalate could Usidue lef 
reached at about 400°C. beyond which the de 
composition of the salt becomes rapid. At abeu, 
480° C., the product reaches the composition ofj 
basic carbonate La,O,.2 CO,, which loses furtha,; 
a molecule of carbon dioxide beyond 480°. 
final product obtained corresponds to the 
position La,O,.CO, at 560° which re 
unchanged even at 600°C. The residue 
behind was greyish-white powder. 

In an atmosphere of carbon dioxide 
hydrated oxalate of lanthanum shows simild,, ates al 
behaviour as was found in air up to 400°C 
(curve A,). Beyond this temperature 
decomposition becomes sluggish in the atm},,, they 
sphere of carbon dioxide. The horizontal po 
tion starts at about 600° C. and the compositid 
of the residue as determined by the weight Ji 
in between La,O,.2CO, and La,O;.CO,. 
residue obtained at the end of the 
was found to be shining black powder conta Further ‘ 


ing elemental carbon. enomeno: 
Similar results were obtained in the case fe auth 
thorium oxalate hepta hydrate Th(C,O,)..7 to 


in 
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“pnd cerous oxalate nona hydrate Ce,(C,0,), x 
"bH,O. Thorium oxalate begins to lose water 
t 60° in air (curve B,) and this continues till 
pout 140°C. when a tri-hydrate is obtained. 
he weight remains constant till 200°C. where 
here is again a slight loss in weight. In the 
lange 240°-300° the sample was found to corres- 
ond to a dihydrate. (The dihydrate could be 
repared in a separate experiment by heating 
he hepta hydrate at 240°C. for 2 hours.) The 
ihydrate loses water at 300°C. and passes 
ough a mono-hydrate stage at 340° beyond 
hich the decomposition becomes rapid. The 
yveight of the residue becomes constant at 
00°C. and remains the same till 640°C. and 
e composition of the final product corresponds 
ThO 

In on atmosphere of carbon dioxide the 
hydration process of thorium oxalate is similar 
p that in air (curve B,) till about 300°C. and 
rther weight loss is very much slowed down. 
he thoria level is reached only beyond 600° C. 
he residue was dark in colour containing some 
mental carbon along with thoria. 

enc’ The thermogravimetric behaviour of cerous 
it COMalate is somewhat different from the above 


— 


en “iyo salts. The decomposition of cerous oxalate 

abou very much slowed down in carbon dioxide 
of tthurves C,, Cy). If the oxalate is heated in 
; COlir all the water is lost at about 220°C. and 
es 


composition is quite rapid at the same time. 
> OlPhe curve C, is very steep between 240° and 
© Colo’ C. and becomes horizontal at 320°C. The 
uld Usidue left behind is ceric-oxide (CeO). While 
he 4 carbon dioxide the decomposition becomes 
abttnid only after 320° and the curve reaches 
mM Offorizontal level only beyond 440° and the 
‘urtheight of the sample remains constant till about 
‘. 0°. The residue left was ceric oxide (CeO,) 
ind no elemental carbon was found to be pre- 
along with it. 

"|The thermogravimetric results in air can be 
_pmpared with the results of earlier workers.3-® 
“fesults presented here indicate that anhydrous 


to make out the two stages corresponding 
“) complete dehydration and decomposition, 
aumthen they are heated in air. In an atmosphere 


il P™ carbon dioxide the decomposition can be 
osli@layed even after dehydration stage is reached. 
ht Mfhe delay in decomposition may perhaps be 
° tributed to the delay in nucleation, dissociation 
TiM@¥ the carbonate and the oxidation of the oxalate. 
ontai 


Further work is in progress to elucidate this 
henomenon. 

authors wish to express their grateful 
to Prof. M. R. A. Rao. for his keen 
in the work, 
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A NEW COLORIMETRIC METHOD FOR 
THE DETERMINATION OF DIAZINON 
SEVERAL enzymic,!-+ bioassay® and ultra-violet 
spectrophotometric methods®.7 are available for 
the determination of diazinon. Colorimetri- 
cally diazinon is determined either by the method 
of Suter et al.,8 via the methylene-blue reaction 
670m), or by the determination of 
total phosphorus by the method of Holman® dia 
the molybdenum-blue reaction (),,,, 650 ms). 
These authors® have also used _ turbidimetric 
tests with heteropoly acids and infra-red spectro- 
scopy for the detection of small amounts of 
diazinon. The present note reports a new 
colorimetric method for the determination of 
diazinon in biological materials, in residue 
analysis, etc., by the application of the well- 
known Janovsky reaction. 

An aliquot extract of the sample to be 
analysed containing about 5-50ug. of the 
insecticide is cleaned up by chromatographic, 
partition separation or other suitable method. 
The insecticide is then nitrated and the resulting 
nitro-compound, after extraction, is reacted with 
methyl ethyl ketone in presence of strong alkali 
and the transmittancy of the red colour formed 
is measured at 502mz. The minimum detection 
level is 5g. of diazinon, 

Sulphur and fungicides of the thiocarbamate 
type which interfere in the method of Suter 
et al.,8 and arsenic, silica and other phosphates, 
which interfere in the Holman method,® do not 
interfere in the new colorimetric method. 
Interference is caused by compounds which 
readily get nitrated and especially when the 
product is a di- or polynitro derivative with two 
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nitro groups formed in the metaposition to each 
other. But this interference can be eliminated 
by suitable separation techniques prior to the 
nitration step. 


The detailed paper will appear elsewhere. 


State Forensic Sciences Lab., A. IRUDAYASAMY. 
Madras-3, A. R, NATARAJAN. 
September 21, 1960. 
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RESPROPIOPHENONE OXIME ASA 
REAGENT FOR THE DETERMINATION 
OF COPPER 


RESACETOPHENONE Oxime has been used for the 
estimation of copper.!:> In this note the use 
of respropiophenone cxime as a reagent for the 
estimation of copper is described. 


’ Respropriophenone* was converted into its 
oxime by treatment with hydroxylamine hydro- 
chloride. The oxime was recrystallised from 
ethyl alcohol, m.p. 189°C. (Lit. 186-87° C.). 


10-0 ml. of the copper chloride solution was 
neutralised with 2N sodium hydroxide solution 
and then acidified with 2N acetic acid solution. 
The solution was diluted to about 200ml. and 
heated to boiling. An excess of 1% solution 
of the reagent was then added dropwise with 
constant stirring and the solution along with 
the precipitate was heated to boiling. The 
brown precipitates obtained were filtered through 
sintered glass crucible and washed with hot 
water containing acetic acid till the filtrate 
gave no colour with ferric chloride solution. 
The precipitates were dried at 110°-120°C. 
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The copper content of the complex was dete 
mined by the decomposition method on ¢ 
basis of the formula Cu (C,H,,O,N), (Cu 
Found: 14-97, 14-98, 15-08; Cale. 15-4 
m.p. 284° C.). Further work is in progress, 
The authors are thankful to Professor §. 
Sethna for his interest in the work and { 
Dr. A. M. Talati for useful discussion. 


Chemistry Department, J. S. Dave. 
Faculty of Science, A. R. PATEL, 
M.S. University of Baroda, 
Baroda, September 2, 1960. 
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““VIBRATED ” DROPPING MERCURY 
ELECTRODE 


THE behaviour of dropping mercury electro 
(DME) in an external alternating field has be 
recently studied by Hideo Imai et al.!_ Th 
found that the polarographic limiting c 
in the presence of the alternating field 
increased beyond the diffusion controlled on 
At lower values of the alternating field, t 
limiting current coincides with the diffusi 
current at the potential of the electro-capi 
maximum (ECM). However, at sufficier 
high values of the field, the limiting c 
does not coincide with the diffusion current ev 
at the potential of ECM. This technique, whi 
they have called ‘vibrated’ dropping mercu 
electrode (VDME), has been used to determi 
the potential of the ECM. The above worke 
have ascribed the increased limiting current 
the streaming of solution on and near the D 
caused by the vibration of the DME in altern 
ing field (i.e., 0-55 V/cm.). They have sta 
that at the potential of ECM, the vibration 
the DME ceases entirely. 


Considering the relatively low intensity of 
field in the above study, it appeared to us ft 
the vibration of the mercury drop as a wh 
may not disturb appreciably the diffusion 1a 
On the other hand, it was felt that the stre 
‘ing of the solution by electro-capillaryphore 
may be the cause of the phenomenon. Accé 
ingly, the system was observed through a t 
ling microscope while illuminating the mer? 
drop and the solution adjacent to it with 
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aid of a narrow beam of light from an arc- 
lamp, condensed with a lens. Some tale powder 
was added to make any liquid movements pre- 
sent visible. 

The system used was the same as investigated 
by Imai et al. 
Solution: 0-001 M Hg*+ in 0-1M KCL. 
Drop time: 9-0 Sec. in 0-1M KCl, open circuit. 
Alternating field : 0-55 volt cm.-! rms. ; 50 cycles. 


When the alternating field was put on, 
a weli-defined streaming of the liquid took 
place around the mercury drop. The direction 
of streaming of solution was found to be the 
same at all potentials on either side of the ECM. 
The streaming was from the apex of the drop 
towards the neck. At the ECM there was no 
streaming, 


We also observed that when a small amount 
of a surface-active substance like mannoxol OT 
is added, the streaming of the solution stops 
altogether at all potentials up to the desorption 
potential of the surfactant (—1-32V _ for 
mannoxol OT) beyond which the streaming 
starts again. 


In all the above experiments, whenever there 
was no streaming, normal diffusion currents 
were obtained. Under similar experimental 
conditions electro-capillaryphoretic movements 
were also observed in the case of the hanging 
mercury drop (the drop adhering to a gold- 
plated platinum electrode). These movements, 
however, are not reproducible as the surface 
appeared to be easily contaminated by surface 
active impurities. 


Differences in interfacial tension appear to be 
the cause of the well-defined streaming of the 
solution. The direction of streaming indicates 
a higher interfacial tension at the neck than 
at other regions, 


It appears to us that the effect of the applied 
alternating voltage is heterogeneous over the 
surface of the drop. One of the causes might 
be that the field would be relatively small at 
the neck of the drop due to the shielding effect 
of the capillary and large at the portions which 
are nearer to the electrodes. As a consequence, 
different regions are polarised to different 
degrees. Hence due to electro-capillary effect, 
the different regions of the mercury drop acquire 
different interfacial tensions, the neck having 
a higher interfacial tension than the other 
regions. Consequently, mercury at the interface 
flows from the region of low interfacial tension 
to that of high interfacial tension, ic., from 
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apex to the neck; the solution adjacent to the 
mercury surface flowing along with it thus 
causing a streaming of the solution. 


Thus it appears electro-capillaryphoresis is 
responsible for the increased limiting current. 


In view of the above findings, it is suggested 
that any mechanical vibratory movement of 
the drop that may exist may be mainly caused 
as a result of changes in interfacial tension and 
may have a subsidiary importance as far as 
polarographic behaviour is concerned, 


Some other related aspects of the phenomenon 
will be dealt with in a later communication. 


One of us (R. N.) thanks the Council of 
Scientific and Industrial Research for the grant 
of a Research Fellowship. 


Central Electrochemical 
Research Institute, 

Karaikudi (India), 

September 7, 1960. 
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A HEAT-RESISTANT AND 
ACID-TOLERANT YEAST FROM 
PASSIFLORA EDULIS SIMS. 


In thermal processing or spin-pasteurization of 
canned fruit products,! it is customary to isolate 
the most heat-resistant organism from the pro- 
duct under test and determine its thermal 
characteristics with special reference to its 
thermal-death-time data. During our studies on 
the isolation of spoilage organisms in passion 
fruit juice (Passiflora edulis Sims.),2.3 a survey 
of literature revealed little published informa- 
tion on the subject. The present report briefly 
covers this aspect. 


Fresh passion fruit juice has, on an average,* 
17-3°Brix, 3-4% acidity (as anhydrous citric 
acid), 2-83pH, 3-2% reducing sugars, 4-6% 
non-reducing sugar (sucrose), 10-0% total 
sugars, 2-4% starch, 0-8% protein, 0:46% 
mineral matter and 34-6 mg./100g. of 


ascorbic acid. Despite its low pH, the fresh 
juice, when exposed to atmosphere at room 
temperature, usually got spoiled within 48-72 
hours. A microscopic examination of the spoiled 
juice showed the presence of only yeast cells. 
The causal organisms were isolated by the 
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plating out technique,> using P.D.A. Two 
strains of yeast were isolated and designated 
as P, and P,. Well-developed colonies were 
transferred to slants of the same medium. The 
morphological and physiological characteristics® 
of P, and P, organisms revealed that P, was 
Candida krusei, while P, was found to be a 
non-sporulating strain of Sacch. delphensis.? 

The comparative heat-resistance of the two 
isolates (P, and P.,) were then studied as 
follows :— 

Two lots of passion fruit juice filled in steri- 
lised cans (301 x 309) were inoculated with the 
two isolates (P, and P,) separately, the load 
in each case being 10°/ml. The cans were then 
sealed and spin-heated under atmospheric steam 
while the cans were spun axially at 150r.p.m. 
for 0, 1, 14, 1% and 2 minutes separately. 
Duplicate cans were used for each run. Each 
can was then spin-cooled to room temperature 
under sprays of cold water, wiped dry, opened 
aseptically and the material was plated out 
on P.D.A. as usual. The typical results of a 


Science | Dec, 19¢ 
TABLE II 
Comparative acid-tolerance of yeasts q Sc 
Acids used (pH 28) 12 
4 -al 
Natural 19 
Organisms zg juice | 5, Lode 
2 
2 £25 (pH 2-8) sci 
wis 
D. 
1 Sacch. + + - + + + 7, Rao, 
cerevisia (4 
2 Sacch. + + + + + + 8. Lewi: 
cllipsoideus 9. Prutt 
3 Candida + + + + + * 23 
hrusei 
4 Sach. ++++ + + 
del phensis ST 
AN 


* As normally found in passion fruit juice.® 
+ = Positive fermentation; —- = No fermentation. 
The concentration of citric acid or the lowest |Tue foll 
pH, the isolated strains could tolerate, was |from tl 
determined by using different concentrations of |workers. 
citric acid in yeast extract-peptone-dextrose | Rattus 
broth (in Durham tubes). The results are |bengalen 


run (Table I) clearly show the comparatively given in Table III. On an ; 
much higher thermal resistance of the strain P, TABLE III been bre 
which, under the above conditions, could survive Comparative pH tolerance limits of the two years. I 
a temperature of 74° C., in a medium at pH 3-4. passiflora strains Bandicot 
Taste I Per cent Passiflora strains 
Comparative heat-resistance of the spoilage two rats 
organisms in passion fruit juice (P. edulis Sims.) acid Candida krusei Sacch. delphensis (June). 
Spin- Spoilage organisms o* 5+3 ++ ++ 
Expt. heating Can centre — 1 3-0 ++ ++ 
No. time temp. (°C.) P; 2 2-6 ++ 
40} 
61-0 + + 10 » / 
3 72-0 + - is 
4 1 74-0 + - = = 204 
-—- — * Control medium, without any added citric acid. £ 
+ = Grewth ; — = No growth. ++ = Vigorous fermentation; -— = No fermenta- 
tion; + = Slow fermentatibdn. = 
2 


Systematic studies were then undertaken to 
determine precisely the thermal-death-time for 
this more heat-resistant and acid-tolerant yeast 
(C. krusei), by using the thermal-death-time 
glass tubes (Pyrex %” x 3%”). The ‘z’ value 
or the logarithmic scale of thermal destruction 
for this organism was found to be 9°C. 

With a view to find out the pH limits of 
growth’ and the activity of these two strains 
of yeast in comparison to the known strains of 
yeast normally used for alcoholic fermentation 
tests for their acid tolerance were, therefore, 
carried out using the artificial medium yeast 
extract-peptone-dextrose broth (in Durham 
tubes). The results are shown in Table II. 


Mysore-2, August 31, 1960. 


The results (Table III) indicate that Candida 
krusei was more acid-resistant and more heat- | Fic. 1. 
resistant (Table I) than Sacch. delphensis. fo Haffkin 

The authors thank Dr. V. Subrahmanyan, | 4—Aate: 
Director, and Dr. A. Sreenivasan, Deputy Human anc 
Director, for their keen interest in the investi- }| From 
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from the town of Bombay by different 
workers.1,? 

Rattus rattus, Rattus norvegicus, Bandicota 
bengalensis, Bandicota indica and Mus musculus. 
On an average 809,744 rats per annum have 
been brought to this Institute for the last 22 
years. In these collections Rattus rattus and 
Bandicota bengalensis are the predominating 
rats. Figure 1 gives the percentage of these 
two rats in the collections during 1938 to 1960 
(June). 


—, 
> 
> 


1937 
1940 
1945 
oss 
(9607 


FiG. 1. Showing the percentage of the two rats brought 
to Haffkine Institute from 1937 to July 1960. 


R—Rattus rattus; B—Bandicota bengulensis; A— 
Human and rat plague cases observed. 

From Fig. 1 it will be noticed that the 
ercentage of B. bangalensis shows a distinct 
IMcrease over R. rattus and that there is a 
Seriodicity noticed in the peak periods. It is 
tteresting to note that whenever the field rats 
fart increasing, the numbers of house rats are 
fen going down. This phenomenon may: be 
ibutable to the ferocity and size of the field 
at, the urbanisation of the town of Bombay and 
stly the resistance of Rattus rattus and the 
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2,  Pruthi, J. os Ph.D. Thesis, The Panjab University, susceptibility of B. bengalensis to plague." 
Solan, India. — There are two known periods marked in Fig. 1 
3. ~ at., J. Sci. Industr. Res., 1958, WC(8), when human and rat plague was in vogue in 
4 — and Lal, G., /. Sci. Food and Agri. (U.K.), Bombay. These periods being from 1939 to 1942 
1959, 10(3), 188. and from 1945 to 1951. 
5. Lodder, J., Zhe Yeasts—A Taxonomic Study, Inter- , 
science Pablishers, New York, 1952. ABLE I 
6. Wickerham, L. J., ‘Taxonomy of yeasts,” Teck. Showing the percentage mortality and the 
rq No. 1029, U.S. Dept. Agri., Washington, Grorage day of death in B. bengalensis when 
1. Rao, B. A.S. and Pruthi, J. S., Veture, 1960, 187 submitted to a challenge dose of 195/P.S. 
(4734), 342. P. pestis at 5,000 organisms in the laboratory 
8 Lewis, Y. S., e¢ al., Sci. and Cult., 1955, 21, 220. 
9. Pruthi, J.S., /. Sci. /ndustr. Res., 1958, 17B (6), Kamatipura Mahiin 
238. 
% Average % Average 
Mortality day of Mortality day of 
STUDIES ON BOMBAY RATS: death death 
A Note on the Probable Resistance of 12-2 52 
B. bengalensis to Plague Bandicota 80 10-1 92 7-1 
lowing kinds of rats have been collected ,*ealensis 
THE following s of ra ave nm co Controls (Mouse) 100 5-6 100 5-4 


Recently B. bengalensis were collected in 
Bombay from the most crowded ward, i.e., 
Kamatipura and also from an erstwhile suburb 
of Bombay, ie., Mahim. Table I _ gives 
the percentage mortality and the average day 
of death as evinced by this rat from the two 
wards to a standard challenge dose of P. pestis. 
The results indicate the difference in the per- 
centage mortality , confirming the views 
expressed! earlier about the geographical distri- 
bution. 

The B. bengalensis from Kamatipura were 
later submitted to a standard challenge dose 
of 10-*%, dilution of P. pestis 
(195 P-S/in 0-2ml.). These results indicate 
that as compared to laboratory mice B. benga- 
lensis is 45% and R. rattus 96% resistant to 
plague. 

Sera collected aseptically prior to infection 
from these rats were tested for anti-body to 
P. pestis and P. pseudotuberculosis antigens by 
the agar-gel double diffusion Oudin reaction.*.5 
It was noticed that the sera from the more 
resistant rats in Kamatipura displayed anti-body 
to P. pestis and P. pseudotuberculosis somatic 
antigens which are common to both species but 
not to the specific capsular antigen of P. pestis. 
These observations confirm the experiments of 
Lawton.$,7 

The resistance of Rattus rattus and the sus- 
ceptibility of B. bengalensis in Bombay and a 
number of towns in India to P. pestis infection 
is well known. It is of interest to see that 
while B. bengalensis is replacing R. rattus in 
Bombay it is also in the process of acquiring 
resistance. Details of these results and sero- 
logical studies are being published elsewhere, 
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The significance of these studies are attenua- The compound (I) on a Grignard reaction gz 
ted by the recent positive plague rat fall in an alcohol (IV), m.p. 177°-78°C. (Cale. fg 
Birbhum§ district in Bengal where the rat was C,,H,,Br,0: Br, 54-9; Found: 54-6). 

B. bengalensis and the reports of human plague? latter on treatment with formic acid gave 
in the Hosur area of Madras State. compounds identified as 4-methyldiphenyl, mz 

The author is extremely obliged to the Direc- 45°-46°C. and 2-methyl-4-phenyl-benzoic aci¢ 
tor, Haffkine Institute, for the facilities and to m.p. 169°-70°C. Further reactions of the above 
Miss K. K. Patel, Messrs, A. K. Joshi, N. E: Vad, compounds are being investigated. 

G. C. Chaturvedi and M. K. Habbu for the valu- p-Ethylphenol and 2, 4-xylenol were foun 
able assistance. to react similarly with carbon tetrachloridg 
Haffkine Institute, P. J. Deoras. giving oils from which the 2, 4-dinitrohydra 
Bombay-12, August 31, 1960. zones prepared had m.p. 169°-70° C. (Cale. foy 

C,;H,,;N,0,Cl,: N, 13-3; Found: 13-5) an 
Plague Research Commission, 2. Aye. Camb., 12, 166°-67° C. (Calc. for C,;H,,N,0,Cl, : N, 13-3 


. 


Plague Suppil., 1912, 1, 229. Found: 13-6) respectively. 
2. Deoras, P. J. and Gokhale, M.S., /. Bom. Nat. A detailed report of the work will be published 
Hist, Scc., 1958, 55, 1. in due course 
3. Annual Reports of the Haffkine Institute, Bombay, : 
1954, 14; 1955, 16; 1956, 15, 1957, 11. Bombay-1, J. R. MERCHANT. 
4. Oudin, J., Methods im Medical Research, 1952, 5, Institute of Science, V. B. Desai. 
335. 
5. Bhagwan, N. V., Chen, T. H. and Meyer, K.F., October 14, 1960. 
Proc. Soc. Expt. Biol. and Med., 1956, 91, 355. 
6. Lawton, W. D., ef al., /. Jmmunology, 1960, 84, 1. Newman, M.S. and Pinkus, A. G., /. Org. Chem, 
475. 1954, 19, 978. 
7. Boye, Bull. Off. inst. Hyg. publ., 1932, 24, 1610. 2. Newman, M. S., Eberwein John and Wood, L. L 
8. Personal Communication, 1960, Directorate of Jr., J. Am. Chem. Soc., 1959, 81, 6454. 
Health, West Bengal. 
9. Zbid., Madras. 
INFLUENCE OF EARTHQUAKE 
SOME REACTIONS OF PHENOLS‘(- SHOCKS ON THE ASKANIA 
p-Creso. derivatives are known to undergo the ~° GRAVIMETER SPRING 


Zincke and Suhl reaction with carbon tetra- Tue study of continuous variation — in 
chloride giving cyclohexadienone derivatives. Gravity value with time has engaged 
In the present investigation p-cresol has been attention of the authors for a period of o 
reacted with carbon tetrabromide in the pre- two months (June 28th to September 6th). 
sence of anhydrous aluminium bromide to yield4- Gravimeter is the G,, type of the Askani 
methyl-4-tribromomethyl-2, 5-cyclohexadienone Company and the Gravimeter station is loca 
(1) of m.p. 146°-47° C. (Cale. for C,H;Br,0: Br, in the basement of the Geology Department 
66-8; Found: 66-7). The 2, 4-dinitrophenyl the Osmania University in Hyderabad ( 
hydrazone of (1) gave m.p. 167°C. (Cale. for 17° 26’ and Long, 78° 27’). Care has been 
C,,H,,Br,N,0,: N, 10-4; Found: 10-7). In a_ to see that no disturbance is created within 
similar manner 2, 6-dibromo-p-cresol and vicinity of the Gravimeter station. During 
3, 4-xylenol yielded with carbon tetrabromide month of August, disturbances in the ge 
the corresponding cyclohexadienone derivatives run of the variation curve have been noti 
(II) and (III) having m.p. 99°-100° C. (Cale. for On the 4th of August at about 1 P.M. a 
C,H;Br,O: Br, 77-4; Found: 77-0) and drift occurred in the variation curve. For 
124°-25°C. (Cale. for C,H,Br,0: Br, 64:3; month prior to this, however, the instru 
Found: 64-7) respectively. They were charac- itself did not show any such or similar 
terised by the preparation of crystalline deri- gin order to explain this sudden change in 


vatives with 2, 4-dinitrophenylhydrazine. behaviour, the authors thought it desirable 
H,;C CB 
\ 
| Il: R,=R,=Br; | | 


III: R,=R,=H; Rg=Me 
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examine the Seismic records obtained by- the 
Nizamiah Observatory, which is situated about 
3 miles West of the Gravimeter station. It was 
revealed that an Earthquake shock had been 
recorded at 13 hrs. 17’ 42” on the 4th of August, 
both on the North-South and East-West com- 
ponents, These two records (Gravity and 
Seismic) stand very well correlated as may be 
seen from Figs. 1 and 2, Exactly at the same 


FiG. 1. The dotted line is the Running Mean Line, 


and vertical line with dashes’ gives the time of the Earth- 
quake shock, 


+ 2° 30 

— 

Ba 

> 


FIG, 2. The North-South component of the Seismic 
record Arrow indicates the first shock, at 13h. 17m. 
42 sec. 
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time, when the Earthquake shock was recorded 


by the Seismograph, the Gravity variation 
curve also showed a marked drift. A detailed 
examination of the Seismic records showed that 
the North-South component of the Seismic 
record showed a more intense disturbance than 
the East-West component. This shock had a 
pronounced effect on the Gravimeter spring, 
which was itself oriented in the North-South 
direction at the base station, and consequently 
on the gravity curve. Disturbances, similar to 
those on the 4th, in the Gravity variation curve 
and corresponding Seismic records in the North- 
South component of the Seismogram of the 
Nizamiah Observatory were noticed on other 
days of August 1960. The details are given 
in Table I, 

It is possible to conclude from this data that 
Earthquake shocks felt within the vicinity of 
the Gravity station have a considerable effect 
on the continuous Time-Gravity Variation 
curve. It suggests that the Gravimeter is 
acting as an Accelerometer. A closer exami- 
nation suggests the following points :— 

1. The direction of the Earthquake shock, 
with respect to the orientation: of the Gravi- 
meter spring, is a factor of considerable 
importance. 

2. The distance of the epicenter from the 
Gravimeter base station and also the magnitude 
of the shock are factors that have a marked 
effect on the behaviour of the spring and hence 
on the resulting curve. 

The authors desire to express their grateful 
thanks to Professor Masami Hayakawa for his 
inspiring guidance and many valuable sugges- 
tions throughout this investigation. 


S. BALAKRISHNA. 
P. V. JOHNSON. 


Geology Department, 
Osmania University, 
Hyderabad-7 (India), 
November 16, 1960. 


TABLE I 
Distance of . Direction from the Effect 
Date Time Epicenter Magnitude Gravimeter station on the spring 
(km.) 
4—8—1960 13 hrs. 9191 Moderate Southwards Marked 
17’ 42” 
15—8—1960 20 hrs. 1765 Slight N. N-East do. 
15’ 40” 
23—8—1960 2420 do. Southwards Slight 
4 ” 
27—8—1900 21 ~1200 do, Northwards Noticeable 
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ON THE EFFECTS OF DIFFERENT 
CONCENTRATIONS OF ATMOSPHERIC 
OXYGEN ON CELL-DIFFERENTIATION 
IN THE REGENERATE OF THE SNAIL, 

HELIX ASPERSA MULL. 


Mass (1939) has shown, that the air-breathing 
snails, when mechanically stimulated, increase 
their metabolism considerably and, therefore, an 
increased need for oxygen can be expected. 
This fact has been confirmed by him in his 
experiments with Helix pomatia. 

The object of this investigation was te find 
out the effect of different concentration of 
atmospheric oxygen on cell-differentiation 
during regeneration. At the normal atmospheric 
condition, the epithelial cells of the regenerate 
are columnar and the height is 15-64. It has 
been also found that the muscles are in the 
form of fine strands and are randomly arranged. 
At the same period, the differentiation of the 
connective tissue is well advanced. The glands 
of different types have developed in the regene- 
rate. The free blood-cells are found in num- 
bers but it appears to be migrating from tne 
area into the blood spaces. 
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below the epithelium have not differentiated 
so much, as in the normal. The muscle fibres 
have grown but they are poorly orientated. 
They are thinner than the normal regenerate. 

When different series of animals are treated 
with 11% O,, it is found that at a corresponding 
stage, the epithelial cells are columnar and 
closely arranged. Their height has significantly 
increased to 15-124. The developing muscles 
are not properly orientated. The differentiation 
of the connective tissue cells is less than the 
normal regenerate. However, there are masses 
of blastema and amcebocytes immediately below 
the epithelium. The hzmocecelic spaces with 
numerous blood-cells are more than the normal 
regenerate. The glands have developed and 
are almost normal. 

When animals, after the injury, are kept in 
27% O., the epithelium is very similar in shape 
to that of the normal regenerate but the cells 
are about 13-34 in height. A low value of the 
height of cells, may mean that the epithelium 
was delayed in the process of growth during 
that period in high oxygen concentration. The 
muscle fibres are well developed and have grown 


TABLE I 
Cell-differentiation in the regenerate of the snail 
Epithelium Glands 
Atmospheric 
condition Shape Size in Commective tissue Muscles Mucous Protein Calcium 
Micron 
1 Normal Columnar 15-6 Differentiation Fine strands randomly _ Present Present Present 
well advanced arranged 
2 With 7% O2 Cubical 12-6 Abnormal with Grown poorly 22-50% Absent Absent 
concentration oedamatous orientated less in 
appearance number 
3 With 11% O02 Columnar 15-12 .Differentiation’ Developing muscles 100% 100% Absent 
concentration less pronounced poorly orientated normal normal 
than normal 
4 With 27% Columnar 13-3 Well Muscles grown almost Present Present Present: 
concentration differentiated to the normal as normal as normal as normal 


It has been observed, that in concentration of 
oxygen less than atmospheric, the shape and 
size of the epithelial cells differ from the nor- 
mal. At 7% oxygen concentration, the cells 
are cubical and their height is about 12-6ux. 
The difference in the growth processes of the 
sub-epithelial tissue is quite marked as com- 
pared with the animals grown in normal atmo- 
spheric conditions. The important point to be 
made out here, is that the tissue which is unable 
to differentiate because of low oxygen tension, 
may be stimulated to do so by increasing the 
oxygen concentration, The formative cells 


almost to the base of the epithelium, a¢condi- 
tion not usually found in normal regenerate. 
The number and the size of the hzemoceelic 
spaces have reduced. Different types of glands 
have been observed in the repaired region. 
Barth (1938) has shown that oxygen can be 
the determining factor in the rate of regene- 
ration in Tubularia stems. Tyler (1933) con- 
cluded from his work on sea-urchin embryos 
that differentiation requires the expenditure of 
metabolically released energy in addition to 
that required for maintenance. In the present 
experiment it was observed that the differentia- 
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tion of tissue in low oxygen concentration was 
very little. The retardation in redifferentiation 
of the formative cells may be due to inadequate 
availability of energy. Oxygen affects the 
quality of the regenerate as in insect metamor- 
phosis (Needham, 1942). It therefore affects 
differentiation as well as proliferation. There- 
fore, low oxygen tension was found to retard 
regenerative processes generally. 

Goldin (1942) has shown that certain inhi- 
bitors produced by the Tubularia stem also 
play a role during regeneration. An increase 
in the concentration of oxygen will antagonize 
the inhibitor allowing more tissue to partake 
in the process of regeneration. 

A low value of the height of the epithelial 
cells, means that regenerate was delayed even 
during the period in high oxygen tension. 
Anderson (1956) has shown that the availability 
of oxygen acts as a limiting factor in the pro- 
gress of later process in morphogenesis without 
playing any necessary part in the initiation of 
regeneration in Tubifex. Barth (1944) has con- 
cluded from his work on Tubularia that the 
amount of regeneration at low oxygen was 
almost equal to a delay at high oxygen. 

The author is grateful to Professor A. Graham, 
University of Reading, England, for guidance 
and encouragement in this work. 

Department of Zoology, B. P. PANDE. 
C.M. College, Bihar University, 
Darbhanga, Bihar, September 27, 1960. 


1, Anderson, J. C., Biol. Bul?., 1956, 111, 179-89. 

2. Barth, L. G., /éid., 1938, 74, 155-77. 

3. —, Physiol. Zool., 1944, 17, 355. 

4. Goldin, A., Biol. Bull., 1942, 82, 340-46. 

5. Maas, J. A., Zschr. vergl. Physiol., 1939, 26, 
605-10. 

6. Needham, J., Biochemistry and Morphogenesis, 


Cambridge, 1942. 
Tyler, A., Pubbl. Staz. zoel. Napali, 1933, 13, 
155-61. 


AMINO-ACID CONSTITUENTS OF 
ADULTS OF THE CARPET BEETLE, 
ANTHRENUS VORAX WATERHOUSE 
(DERMESTIDAE : COLEOPTERA) 
Tue free amino-acid constituents of adults of 
Anthrenus vorax Waterhouse, a serious pest of 
wool, were qualitatively studied by the des- 
cending technique of paper partition chromato- 
graphy of Consden, Gordon and Martin.! 
Adults of A. vorax of both the sexes were 
starved for 24 hours in order to clear the ali- 
mentary canal. They were thoroughly rinsed 
with double distilled (glass) water to remove 
extraneous material adhering to the body sur- 
face of the insect and were ground with 


Letters to the Editor 


479 


anhydrous sodium sulphate and 95% ethanol. 
The homogenates were centrifuged three times 
at 3,000 r.p.m., each time for about 10 minutes 


after which supernatants were reduced to 
0-2 ml. 
As usual the material and_ standards 


were spotted on Whatman filter-paper No. 1 
(18-25” x 22-5”). Different combinations of 
n-butanol, acetic acid and water were tried and 
the best separation of free amino-acids was 
secured by using this solvent mixture in the 
ratio of 4:1: 5° (v/v/v). The chromatograms 
were run four times and after each run the 
papers were dried for 6 to 8 hours before run- 
ning again. After the last run, the chromato- 
grams were allowed to dry overnight and then 
sprayed with 0©-1% ethanolic ninhydrin solu- 
tion. The chromatograms were dried for an 


Female 

FIG. 1. Chromatogram of Anthrenus vorax. 
hour and then kept in dark for 24 hours after 
which they were kept in an electric oven at 
85°-90° C. for ten minutes to develop the spots. 
The spots were identified by comparing their 
R, values with the R, values of the standards 
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which were run side by side in the same 
chromatographic chamber. The entire investi- 
gation was carried out at a temperature of 
27° + 11°C. except where mentioned otherwise. 

At least the following eleven free amino-acids 
(Fig. 1): lysine, serine, glycine, glutamic 
acid, alanine, proline, tyrosine, tryptophan, 
valine, methionine and isoleucine/leucine were 
detected by the present technique as the body 
constituents of the adult carpet beetle of both 
sexes. Qualitatively there did not appear to 
be any difference in the constituents of amino- 
acids in male and female adults. 

The writer is thankful to Dr. E. S. Narayanan 
for his keen interest in this work. 
Division of Entomology, SNEHAMOY CHATTERJI. 
Indian Agricultural PRAKASH SARUP. 

Research Institute, 
New Delhi-12, August 11, 1960. 


1, Consden, R., Gordon, A. H. and Martin, A. J. P., 
Biochem. Jour., 1944, 38, 224. 

2. Slotta, K. H. and Primosigh, J., Mature, 1951, 
168, 696. 


UTILISATION OF THE TECHNIQUE 
OF VEGETATIVE PROPAGATION 
IN RICE BREEDING 

Ir is generally observed that under Cuttack 
conditions, hybrid seeds of artificial crosses 
lose their viability much earlier than normal 
seeds, although stored under similar conditions. 
In a hybridization programme, involving mass 
production of crossed seeds, hybridization has 
to be kept going throughout the whole year. 
Crossed seeds collected during July-October lose 
their viability by the end of February. 

An obvious method of overcoming this diffi- 
culty is to grow the hybrid seeds collected 
during July-October in the second crop season 
(January to April). The F, plants grown during 
this season, however, show high seed sterility ; 
but the stubbles from these plants can be carried 
over and grown in the next Kharif season (July 
to October). The method is also useful in get- 
ting enough F, seeds for growing large F., gene- 
ration particularly where high sterility occurs. 

In research stations, the need is often felt for 
some F, hybrid material either for back crossing 
to one of the parents, or for verifying some F, 
observations that may have been taken in earlier 
years. This becomes possible by maintaining 
F,’s through vegetative propagation from stub- 
bles year after year. Often interspecific crosses 
in rice are either almost or completely sterile 
and the only method available to retain the 
hybrids for any further work is to maintain 
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them by stubble planting. This is being done 
at the Central Rice Research Institute, Cuttack, 
and a large number of F,’s of various crosses 
are being maintained. 


STUBBLE PLANTING—AN AID IN THE STUDY oF 
INHERITANCE OF PHOTOPERIOD SENSITIVITY 


In a programme aimed at studying the inherit- 
ance of photosensitivity, sensitive varieties are 
crossed with types, either insensitive or low- 
sensitive to photoperiod. Since most of the 
sensitive varieties are short-day plants, F, 
plants are grown in the second crop season 
(January to April) when the days are longer 
during the period preceding flowering. If the 
plants flower during this season, they are taken 
to be insensitive. To get over the practical 
difficulty of procuring enough F, seeds, the F, 
stubbles are grown in the Kharif season (July 
to October) and the seeds collected from them 
are grown in the second crop season. The plants 
selected from the F, generation as either insen- 
sitive or low-sensitive are stubble-planted in 
the Kharif season and the seeds obtained there- 
from are used for growing the F, cultures in 
the second crop season. 


UTILISATION OF HYBRID VIGOUR 


There is marked vigour observed in F,’s of 
many crosses in rice in respect of height, number 
of ear-bearing tillers and yield. One method 
of taking advantage of the hybrid vigour might 
be to multiply the F, hybrids through stubbles. 
The best method of propagation is under study 
and this has been referred to already by the 
senior author elsewhere. 

Central Rice Research Inst., R. H. RIcHHARIA. 
Cuttack-4, B. Misro. 
August 27, 1960. 


1. Richharia, R. H., Rice News Teller, 1960, 8(1), 8. 
2 —, Sce#. and Cult., 1960 (in press). 


EFFECT OF CERTAIN ORGANIC 
INSECTICIDES ON THE YIELD OF 
CROPS (PART II) 


In an earlier paper! the writer has described 
the effect of the application of some synthetic 
insecticides on the growth and yield of certain 
crops. In those trials insecticidal treatment was 
given at more frequent intervals than usual and 
in the absence of insect infestations. The 
emphasis was therefore on the reactions, if any, 
of the plant-body to the insecticidal treatment 
and not on the effect of such treatment on 
insect populations affecting the concerned crops. 
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TaBLe I 


(Series II); Frequency : weekly 


Groundnut oill—98 gm. ; 


water); Resin........+. a small lump. 
ded to the warm oil and thoroughly stirred in. 
In the present note results of a further set 
trials conducted between November 1958 and 
eptember 1959 along the same lines are pre- 
mted. In this series there were 10 trials relat- 
ug to nine insecticides, viz., Folidol (F) (3 trials), 
katox (E) (2 trials), Malathion (M) (2 trials), 
DT 50% W.P. (2 trials), Gusathion (G), 
mgay oil soap (H), 2% Derris soap* (DS), 
(A) and Heptachlor (HC). The crops 
alt with were Potato (5 trials), Radish 
2 trials), Garden beans, Tomato and ground- 
ut. The first nine trials were laid out in the 
bratory compound in small plots vafying in 
from 15 to 50sq. ft. and the last trial 
m groundnut) in Ramakrishna Krishi Shala 
nekal Taluk) on duplicated 2-gunta sub-plots. 
here were check plots of approximately the 
me size in all cases. The crops were allowed 
temain till the end, being harvested at the 
dor at intervals, as required. 
In Tables I and II are given the data relating 
these trials :— 
In many of these trials spraying with insecti- 
les has affected the yield one way or the 
Where there is an improvement in yield 
t the control it is obviously due to factors 


Derris eliptica powder—5 gm. ; 
The oil was heated on a low flame. The other ingredients were 


Number 
Crop Insecticide No. of plants Results : yield per plant 
ments 
1 Potato 27 E, 2 c.c./gal. y Tr. 31 2 ‘tubers 27-7 gm. 
C.(30) 28 3-8 57 
2 do. 49 10 Ir, 27 69 
C.(60) Cc. 38 78 
3 Radish 42 5 Tr. 16 3°3 oz. (with 1-7 oz. (without 
leaves) leaves) 
23 1°85 ” 0-9 ” 
4 Garden beans 36 3s - 10 a Not 356 beans 1129 gm. 
& recorded 332 ” 088 ” 
5 Potato 36 G, 6 9 Tr. 38 4-9 tubers 37°3 ,, 
34 2-47 ,, 23-8 
6 Radish 14 H, 1 bb,/8 gals. 5 Tr. 79 48 gm, (with 25-3 (without 
leaves) leaves) 
A 10 c.c./gal. Tr. 64 39 
Tr. 61 73-7, 37°7 ws 
Fs , Tr. 46 ,, 36 
C. 65 42:3 ,, 24°6 
7 Tomato 50 DDT 1 1b,/16 gal. 23 Tr. 35 4°8 fruits 94-9 gm 
Cc. 24 63 
8 Potato ° 39 M, 6 cc./gal. 6 Tr. 28 1-8 tubers 16-6 ,, 
C. 24 See 
9 do. 34 . 8 Tr. 26 27-6 ,, 
Tr. = Treatment ; C.=Control, 
* Note: Derris Soap was prepared as follows : 


Caustic soda—25 gm. (Dissolved in 100 c.c. 


TABLE II 
Results of phytotoxicity trials on groundnut 
(Trial No. 10) 
Crop: Groundnut. Sub plot size: 2 gunats. 
Sown: 17—6—1959. Harvested: 14—11—1959. 
Lasecticides:—(a) Aldrin 10 c.c. per gallon. 
(6) Heptachlor ” 
(c) DDT 50% W.P. 1 oz, per gallon. 
(d@) Folidol 2c.c. per gallon. 


Each insecticide was applied in two sub-plots as shown 
in the following sketch : 


A B © D E 
Aldrin Heptachlor DDT Folidol Control 
F G H I J 
Control Folidol DDT Heptachior Aldrin 
Frequency: Fortnightly. No. of treatments: 9 
Harvest data 
Variation BY Variation 
harvested check check 
(Ib.) 
Aldrin oe 52 +2 31°8 + 0- 
Heptachlor .. 32 -17 20-5 -11 
DDT 50% ob 51 +1 32 + 05 
Folidol eo 5 + 6 +4 
50 
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other than pest control since no infestation was 
observed in these trials. Similarly where the 
yield is less than in the control, treatment should 
be considered as one of the factors responsible 
for it. In either case it may be permissible 
to infer that the concerned insecticides are 
absorbed by the plant-body and influence the 
yield. 

Ekatox and Malathion (2 trials) both on 
Potato, have given adverse results. Similarly 
Heptachlor on groundnut used in combination 
with 3 other insecticides has not given favour- 
able results. Spraying with the other insecti- 
cides has resulted in increased yields. The 
performance of DDT 50% W.P. on Tomato 
(Triai No. 7) deserves mention here. The 
treated sub-plot has given 4-8 fruits weighing 
95 gm. per plant, while the control has yielded 
0-38 fruit weighing 6-2gm. per plant. This 
large increase under insecticidal treatment 
requires confirmation by further tests. Hongay 
oil Resin soap and Derris soap which are in 
a category different from the other organic 
insecticides have given encouraging results. 

Grateful acknowledgements are due to Dr. M. 
Puttarudriah, Government Entomologist, for 
encouragement and advice, and to Mr. D. P. 
Ramanna, Laboratory Assistant, for help in field- 
work, 

Division of Entomology, D. SESHAGIRI RAO. 
Department of Agriculture, 
Bangalore, June 3, 1960. 


1, Seshagiri Rao, D., Curr. Sci., 1959, 28(2), 57. 


A HAEMATOXYLIN SQUASH METHOD 
FOR THE ROOT TIPS OF DOLICHOS 
LABLAB LINN. 

THE meagre information available on the nuclear 
cytology of Dolichos lablab Linn. is not com- 
mensurate with the economic importance of the 
species.“ The chromosomes are small and the 
meristematic cells are often refractory to 
the application of conventional squash methods. 
This necessitated a search for a simple technique 
capable of application to such difficult material. 

The limitations of aceto-carmine and aceto- 
orcein techniques are well known.®.7 Tiwary 
and Shrivastava’ devised an aceto-hzematoxylin 
method and claimed that it gave pictures supe- 
rior to those obtained with aceto-carmine. 
Melander and Wingstrand® used Gomori’s 
hzmatoxylin and obtained squashes after treat- 
ment with 45% acetic acid. They claimed a 
high selectivity for the stain and considered it 
superior to others for difficult material. The 
limitations of the technique were the variation 
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from material to material of the time of hydro} with 
lysis in N HCl at 60°C. prior to staining, the] make 
dependence of the affinity of the cytoplasm mf remove 
the composition of the fixative used and the butyl ; 
necessity often of the use of a counterstain for} slip we 
the cytoplasm. in Can 
The technique given below stains all cell Figur 
organelles in differing shades of blue. The roof nucleoh 
tips of D. lablab fixed in acetic alcohol (1: 2)} in Fig. 
for 1-24 hr. were either stored in 70% alcohol] (Figs, : 
or used immediately after a thorough wash in} instead 
distilled water. They were hydrolysed in N HCl Attentic 
at 60°C. for 10-12min., washed in distilled] chromo: 
water, mordanted in 4% ferric ammonium sul-| The 1 
phate for 5-10 min., washed in distilled water] ppaseol 
and stained for 15-20min. in well ripened] ynpubli: 
hzmatoxylin. They were then washed for It cepa (S 
15min. in distilled water and softened with 
45% acetic acid at 60°C. To obtain goal age 
squashes, the primary roots had to be kept in In en 3 
acetic acid for 8-10min. while the secondary 
roots required only 4-5min. Since acetic acid 
is the destaining agent, the time of stay in 1 
hzmatoxylin had to be adjusted to the tim] ~ (¢ 
required for softening in acetic acid. 


Fics. 1-4. Fig. 1. Resti x ca. 1, 
Fig. 2. X ca. 2000. Fig. 3. Polar meter of le 
Metaphase, x ca. 2,400. Fig. 4. Polar view—Note tthe leaves 
pair of satellites, x ca. 3,000. dearly. L, 
The root tips washed in distilled water weg*ulb crop, s 
mounted in a drop of 45% acetic acid underg?™ung up 
coverslip, squashed and the preparations sealég™g shoot a 
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with paraffin wax for a general survey. To 
make them permanent, the paraffin seal was 
removed and the slide transferred to tertiary 
butyl alcohol. The separated slide and cover- 
slip were further dehydrated and then mounted 
in Canada balsam. 

Figure 1 shows the resting nucleus with the 
nucleotus and the early prophase is illustrated 
in Fig. 2. A polar view of the metaphase plate 
(Figs. 3 and 4) shows only 22 chromosomes!.2.5 
instead of the 24 reported by some workers.*.4 
Attention is invited to a pair of satellited 
chromosomes!! (indicated by arrows in Fig. 4). 

The technique gives equally good results in 
Phaseolus radiatus, Pisum sativum (Royan, 
unpublished), Cicer arietinum!® and Allium 
cepa (Subramanyam, S., unpublished). 


Cytogenetics Laboratory, K. M. MarRIMuTHU. 
Dept. of Biochemistry, M. K, SUBRAMANIAM. 
Indian Institute of Science, 

Bangalore-12, October 12, 1960. 
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A CASE OF A SECTORIAL CHIMERA 
IN ONION 


Ar the Vegetable Research Station, Solan, a 
tase of Chimera in onion was observed in 
March, 1960. The seedlings had been trans- 
planted.in November—December 1959 for raising 
a bulb crop. The Development and growth of 
the crop was normal. 

One of these plants showed two, clearly 
demarcated, longitudinal sectors one green and 
the other albino as seen in the photograph. The 
green sector was about two-third of the dia- 
meter of leaves and albino about one-third, All 


athe leaves of the plant showed the character 


dearly. Later in April, as is common in this 


«4 bulb crop, some of the plants, as also the Chimera, 


sprung up early flowering shoots. The flower- 
ing shoot and the unopened umble in the parti- 
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cular plant showed the same demarcated sectors 
of albino and green. 


FIG. 1. Taken at the time of springing up of the 
flowering shoot. 


During a severe storm the flowering shoot 
however broke. The bulb has been carefully 
stored and will be planted for seed production 
in the end of the year. The breeding behaviour 
of the plant will be studied from the seeds and 
the bulb saved in the second year. 

Assistant Vegetable Botanist, L. Junesa. 
Himachal Pradesh, Solan, RAM GOPAL. 
July 26, 1960. 

A NEW SPECIES OF CERCOSPORA ON 
LEPTADENIA RETICULATA 
WIGHT AND ARN. 

Leptadenia reticulata, a common climber, was 
found to be heavily infested with a species of 
Cercospora in the month of October, 1959, near 
Udaipur City. Since the fungus has never 
been reported on this host, a brief description 
of the causal organism and the symptoms which 

it causes are given in ‘what follows. 

The disease starts with the appearance of 
olivaceous brown to fuligenous patches on the 
lower surface of the leaves, presence of which 
is indicated on the other surface by pale yellow 
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discolouration in later stages. Large number 
of such spots of irregular size appear on the 
leaves which often coalesce. and cover the major 
portion of its surface. Spots also appear on 
green parts of the stem and branches. In 
advanced stage of the disease, leaves turn 
yellow, dry up and ultimately fall off. 

Mycelial patches are amphigenous, effuse, 
irregular, first scattered but later coalesce, 
olivaceous brown in colour, highly variable in 
diameter, mostly on green parts of stem and 
lower surface, rarely on upper surface of the 
leaves. 

onidiophores fasciculate, arising from sub- 
merged synnema, pale oilvaceous or oilvaceous 
brown, uniform in colour, somewhat irregular in 
width, longer ones curved, unseptate to one 
septate at the base, tip bluntly rounded, spore 
scars small, measuring 12 to 28-8 x 3-6 to 6 
with an average of 21-6 x 4-8u (Fig. 1A). 


Fic. 1. A—Transverse section of leaf showing 
conidiophores and conidia. B—Conidia. 


Conidia subhyaline to very pale olivaceous, 
thickwalled, one to more septate, cylindro- 
obclavate, straight to curved, tip subobtuse to 
obtuse, fragile, measuring 29 to 126 x 3-6 to 
5-4 with an average of 59 x 4-4 (Fig. 1B). 

On green leaves and stem of Leptadenia 
reticulata Wight and Arn. Leg. R. D. Singh, 
G. C. Bhatnagar. 

Type specimen deposited in the Herbarium of 
C.M.I., Kew, England, and Herb. Crypt. Ind. 
Orient, I.A.R.I1., New Delhi. 

Since no report of any Cercospora occurring 
on Leptadenia reticulata Wight and Arn. could 
be traced out from the available literature, the 
name Cercospora leptadenice has been proposed 
to recognize it as a new species. 

Sincere thanks are due to Dr. J. C. F. Hop- 
kins for confirming the identification and to 
Shri Samarath Raj, Director of Agriculture, 
Rajasthan, for facilities, 


Science 
Plant Pathology Section, N. PRASAD. 
Department of Agriculture, R. D, Sincu. 
Rajasthan, Udaipur, G. C. BHATNAGAR, 
April 7, 1960. 


1. Chupp, C. A., 4 Momograph of the Fungus Genus 
Cercospora, 1953. 


PRELIMINARY STUDIES ON THE 
EFFECT OF GIBBERELLIC ACID ON 
GROWTH OF SPINACH (SPINACIA 
OLERACEA) 

GIBBERELLIC Acip (GA) is believed to promote 
the overall expansion and elongation in a wide 
variety of plant species.’ An attempt was, 
therefore, made to study the influence of GA 
on a highly nutritive leaf crop like spinach 

(Spinacia oleracea). 

There were six treatments (including control) 
with three replications of each. Seeds were 
sown in beds on December 19, and seedlings 
were thinned to one foot distance (plant to 
plant and row to row). Seedlings were given 
three drench sprays of different concentrations 
of GA (0; 10; 25; 50; 100 and 250 parts per 
million) at 40, 55 and 70 days after sowing, 
in randomly selected beds. Control plants were 
sprayed with distilled water. Height of the 
main shoot, number of branches and leaves pet 
plant, fresh and dry weight of foliage per plant 
were recorded 90 days after sowing (Table J). 

TABLE I 
The effect of different concentrations of GA on 
the average and ultimate height of plant, numbet 
of branches, number of leaves and fresh and 
dry weight per plant in spinach 


per 
28 
0 (Control) 38-96 3-17 24-€6 44-77 12-16 
10 90-83 14-66 50-30 378-38 80-i6 
25 82-83 11-00 42-66 213-06 45-@ 
50 75-50 11°66 36-33 223-00 50-@ 
100 70°83 8-43 32-00 101-00 
250 55-20 6-23 28-00 80-00 25-05: 
C.D. at 5% 13°37 2-47 7°05 19-49 


Table I suggests that different concentrations 
of GA brought about a marked improvement 
in the growth of the plants. The maximum 
average height (90-83cm.) with 14-66 branche 
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and material increase in the number of leaves 
per plant was obtained under 10 p.p.m. (Fig. 1). 


Influence of different concentrations of GA 


Fic. 1. 
the growth of spinach. (eft to right) 10 p.p.m.. 


% p-p.m., 50 p.p.m., 100 p.p.m., 250 
Control. 

Treated plants produced a much higher fresh 
and dry weight per plant, as compared to un- 
treated ones. Significantly higher fresh and 
dry weights (378-38 and 80-16 gm. respectively) 
were also achieved under 10p.p.m, 

It is, thus, obvious that the foliar sprays of 
the lower concentrations of GA (10 p.p.m.) may 
be conveniently employed for increased pro- 
duction of spinach, 


Govt. Agric. College, 
Kanpur, July 6, 1960. 


p.p.m. 


O. S. JAUHARI. 
R. D. SINGH. 
V. S. Drxsurr. 


1, Brian, P. W. and Grove, J. F., Zmdeavour, 1957, 


16, 161. 

2. Bukovac, M. J. and Wittwer, S. H., Michigan 
Agric. expt. Sta. Quart. Bull,, 1956, 39, 307. 

3. Marth, P. C., Audia W. L. and Mitchell, J. W., 
But. Gasz., 1956, 118, 106. 


THE PRESENCE OF INDOLE-LIKE 
COMPOUNDS IN PARTHENOCARPIC 
GUAVA 


Iv a recent communication from this laboratory 
parthenocarpic development of fruits in guava, 
Psidium guajava L. var. ‘Allahabad Round’, 
induced by ‘pollen hormone’ was reported.’ It 


was found that the water extract of pollen 
@ains, when applied tq emasculated flowers, 
was capable of causing parthenocarpic fruits. 
In order to study the biochemical aspects of 
the problem, further investigations were made 
Md results are reported here, 
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Freshly collected pollen grains were extracted, 
following the method described by Wright,? 
with slight modifications. The pollens were 
treated for 24 hours with two changes of 
peroxide-free ethyl ether at 0°C., using 50 ml. 
of ether per gram of pollen. The ether extract 
was separated and evaporated to dryness over 
a water-bath at 60°C. The residue was mixed 
in lanolin paste and used for treating emascu- 
lated flowers. Synthetic auxins were also 
applied to the flowers in the same manner. The 
results obtained are summarized in Table I. 

The water as well as ether extracts of pollen 
were found capable of causing parthenocarpic 
development of the fruits, and of the synthetic 
auxins tested, NAA, NOA and 2, 4-D were found 
effective in causing parthenocarpy. 

In order to examine the extract for the pre- 
sence of any indole compound further work was 
carried out. The flower parts, viz., pollen 
grains and ovaries at different stages of growth 
were selected and the ether extracts prepared 
as stated earlier. The extract was distilled off 
at 60°C. and the residue digested at 70°C. for 
five minutes with small quantities of distilled 
water. The digested material was kept at low 
temperatures for a day after which the solidi- 
fied fatty substance containing chlorophyll was 
filtered off. The filtrate was extracted 
repeatedly with ether. The ether extracts thus 
obtained were bulked and treated with one-sixth 
the volume of 5% sodium bicarbonate solution 
and the two layers separated with a separating 
funnel. This process was repeated 5 times. By 
this process the acidic substances are brought 
to the bicarbonate fraction, while the non-acidic 
substances remained in the ether fraction. The 
bicarbonate fractions were bulked and acidified 
to pH 3 with 20% tartaric acid and re-extracted 
three times with equal volume of ether. Then the 
ether extracts containing acidic fraction were 
bulked and dehydrated with anhydrous sodium 
sulphate and concentrated over a water-bath at 
60° C. and used for chromatographic differentia- 
tion. In the same manner the non-acidic frac- 
tion of the extract was concentrated and used 
for chromatographic differentiation. Both cir- 
cular and ascending chromatograms were deve- 
loped with Butanol-ammonia-water (100: 100: 8, 
upper layer) with Whatman No. 1 filter-paper 
in complete darkness. The indole compounds 
on the chromatograms were detected by spray- 
ing modified Salkowski reagent (10 parts of 
5% perchloric acid and 1 part of 0-05M ferric 
chloride). Known auxins were used for com- 
parison. Only the acidic fractions were found 
to contain indole-like compounds and not the 
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SORGH 
Inducement of parthenocarpy in guava 
AMONG 1 
No. of No. of Cholam ) 
Treatment flo«ers flowers Remarks tillering 
treated set solitary « 
large an 
Water extract of the pollen ot 60 26 The set fruits were parthenocarpic ; ; thefother m 
unset flowers dropped off in 12 to 15 day. | .gndition 
Ether extract of the pollen oe 120 55 The set fruits were parthenocarpic, but a ild 
majority of them dropped off in 20 to 9% in —t 
days tillering i 
Naphthalene acetic acid (NAA) 0- 5% y 30 10 The set fruits were perteoeeie level, wh 
Naphthoxy acetic acid (NOA) 0- 5% 30 8 and coul 
2, 4-Dichlorophenoxy acetic acid (2, 4D) 0- 5% 30 6 a 
3-Indole acetic acid (IAA) 0- 5% ° 30 0 There was no set and the flowers dropped develop 
off in 12 days distinct f1 
3-Indole butyric acid (IBA) 0°5% 30 0 do. 
Self-pollinated and bagged as 60 15 The set fruits were parthenocarpic 
Emasculated and bagged oe 60 0 All the flowers dropped off in 12 days 


non-acidic fractions, as detected on _ the 
chromatograms. 

By this method traces of an indole-like com- 
pound were detected in the pollens collected 
immediately after the opening of flowers. In 
the case of ovaries there was no indication of 
detectable quantity of the chemical at the time 
of flower opening, but considerable quantity 
could be detected in the ovaries collected 5 
days after selfing; two fractions of the com- 
pound with different Rf values were detected 
on the chromatograms (Fig. 1). But developing 


Fic. 1 of the ether 
extracts of guava ovary: G.O.: acidic fraction; N.; 
non-acidic fraction; K: known. compound—IAA; 1 
and 2: two fractions of indolelike compound found in 
the acid fractions of the ether extract, 


variety of guava, viz., ‘Red-fieshed’ was land a wh: 


fractions were 0-93 and 0-64 as against 0-57 
for IAA. It is probable that the fractions are 
closely related in their molecular structure fe 
IAA. But IAA when applied to the flower 
was found ineffective in causing parthenocarpit 
development of the fruits whereas NAA, 
NOA and 2, 4-D were fairly effective in this} Cots fo 
respect (Table I). The colour and the Rf value} : 
of the latter chemicals on chromatograms were, Ptillered 
however, different from those of the unknown ff, 
fractions as seen in the present studies. The 
exact identity of these compounds and _ thei 
relationship to parthenocarpic development of] The obs« 
guava remains to be investigated. idicating 


Dept. of Agriculture, G. RANGASWAMI. 
Annamalai University, T. T. KALIAPERUMAL. tue 
Annamalainagar, sit exhit 


September 5, 1960. 
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FACTORS FOR TILLERING IN 
SORGHUM SPP. (S. SUBGLABRESCENS) 


Amonc the millets in S. subglabrescens (Vellai 
Cholam) and certain other species of Sorghum 
tillering is conspicuously absent. However, the 
solitary earheads borne on the single stalks are 
large and. heavy compared to earheads of the 
other millets that tiller well. Single-stalked 
condition in grain sorghum differs from that 
in wild sorghum. In the latter the absence of 
tillering is due to absence of buds at the ground- 
level, whilst in the former the buds are present 
and could be activated.' The basal shoots that 
develop from the buds at the ground-level as 
distinct from the main stem and other secondary 
shoots are termed the tillers.» The factors res- 
ponsible for suppressing the development of the 
basal buds were revealed during studies con- 
nected with improvement of straw quality of 
Vellai Cholam through hybridization. 

The midrib of sorghum is an index of the 
straw quality. Dull midrib indicates juicy straw 
and a white one pithy straw and white behaves 
asa simple dominant over the dull type. Two 
non-tillering Cholam strains Co. 18 and K2 
were crossed to transfer the juicy stalk of the 
ormer to the latter. The cross was effected in 
summer season 1956 and F 1 and F 2 studied in 
subsequent years. The F1 was single-stalked. 
There was segregation in the F 2 and the tillered 
plants were carefully levered out and washed 
in running water to confirm this habit. The 
pstings for tillered and non-tillered planis 
gether with their statistical significance are 
resented in Table I. 


fon-tillered .. 495 504-5625 
126 116-5775 0-8750 70-3640 
otal 621 621-0000 


The observed figures agree to a 13:3 ratio 
idicating that one of the parents carries an 
thibitory factor. Past experience with the 
trains shows that Co. 18 might carry the tiller- 
character as well as the inhibitory factors 
sit exhibits a greater proclivity for tillering 
hen induced by ratooning, insect damage or 
ider spacing. 
The tillering habit appears to be economical 
iso (Fig. 1). The earheads are bold and grain 
g good. The tillers ranging from 1 to 5 
vigorously and matured along with the 
in shoot. Apart from the difference in num- 


Letters to the Editor 


Cholam. 
tillers. 2. Single-stalked shoot of cholam K 2 (Co. 18 
being similar to K 2 for tillering it is excluded from the 
photograph, vide text for details.) 


Agricultural Res. Station, 
Kovilpatti, July 26, 1960. 
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ber of tillers there was no other perceptible 
variation amongst the tillered plants. The har- 
vest can be completed in one lot as maturity 
is uniform unlike in the millets cumbu and ragi 
which also tiller freely. 


Fic. 1. Tillering and non-tillering conditions in Vellai 


1. A clump from F 2 of Co. 18 x K 2 with five 


The valuable guidance rendered by Sri. 


B. W. X. Ponnayya, Professor of Genetics, Agri- 
cultural College and Research Institute, Coimba- 
tore and Sri. S. G. Ayyadurai, Millets and 
Pulses Specialist, in presenting the paper, is 
gratefully acknowledged. 


K. DIVAKARAN, 


1. Ayyangar, Rangaswami, G. N. and Ponnayya, 
a X., Proc. Ind. Acad. Scé., 1939, 10B (4), 


2. Goodal, S. V., Mem. Dept. Agri. in India, Botany, 
1928, Ser. XIX, 247. 


3. Hilson, G. R., Agric. Jour. Ind., 1916, 2, 150. 
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PROPAGATION OF ALTHEA ROSEA, 
BENTH. AND HOOK. (HOLLY HOCK) 


BY AIR LAYERING WITH THE AID OF 
GROWTH REGULATORS 


Althea rosea is an important ornamental 
shrub, which has so far been propagated by 
4 seed. It is difficult to raise plants true to type 
3 by seed propagation. Therefore, an attempt 
was made to propagate the plants by air layer- 
ing with the aid of IBA, NAA and mixture of 
both. 


Side shoots of 2-3 months old plants were 
selected for layering purpose. Indole butyric 
acid and Naphthalene acetic acid at concen- 
trations of 4,000p.pm., 3,000ppm and 
2,000 p.p.m. were used individually and in 
combination of both 1mg. IBA+i1mg. NAA 
with 1 gram of active carbon powder. The 
hormones were first dissolved in alcoho] and 
mixed with carbon. The mixture was dried 
and powdered well. About 3cm. wide bark 
was peeled off in the form of a ring. Upper cut 
end of the ring was smeared uniformly with 
different concentrations of hormones by means 
of camel-hair brush after moistening the ringed 
portion with water. Shoots treated were covered 
with damp soil containing leaf mould and tied 
firmly with Alkathene. 


: TABLE I 
: The effect of IBA, NAA and combination of 
+ both on rooting percentage, nature of rooting 


and average length of longest root in the air 
layer of Althea rosea 


Average 
Sl. No. Hormones _ Percentage Netere hy of 
' in p.p.m of rooting the longest 
in cm. 
IBA 
a) 4000 100 5-4 
$ 3,000 - 100 4 9-7 
(ec 2,000 100 7°5 
NAA 
a 4.000 100 S 10-8 
6 3,000 100 4 10-06 
e) 2,000 100 P 10-4 
3 IBA+NAA 100 P 10-5 
+ 1 gram 
AC. 
4 Control 30 N os 


Note: P=Profuse. S=Sparse. N= Negligible.. 
A.C. = Active Carbon. 
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There were twelve shoots under each 
ment. Gootees were examined for rooting 
six days interval. Twenty-two days 
actual treatment, gootees were cut-off 
mother plant for final observations. 

All the treatments with regulators pr 
advantageous and cent per cent success 
achieved in gootees (see Fig. 1 and Tahlg }), 


‘age! 


Treatme 


Infecticide 


> 


Fics. 1 a-d. tig 1(e). A gooteed plant of 


rosea. oy (6) Showing rooted twigs under 
treatment with different kinds of hormones. 


The lower concentrations of both h 
were found favourable in inducing roots. 
higher concentrations were less effective. 


14 days from the date of treatment. l pound 
Author is grateful to Shri B. Venkoba | a infeste 
Principal, for his interest and pr of the trez 
facilities. were also 
Division of Botany, D. S. ™St ineff 
College of Agriculture, Hebbal, No phy 
Bangalore, August 16, 1960. plots trea 
these plot: 
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FIELD TRIALS WITH SOME 
INSECTICIDES FOR THE CONTROL OF 
SWEET POTATO WEEVIL 
Tue sweet potato weevil Cylas formicarius F. 
is one of the most destructive and widely 
distributed insect pests of sweet potatoes in 
India. Damage caused by it in Bihar alone 
sometimes extends up to 90% of the late- 
harvested crops. Recent experiments for the 
control of this pest with lindane, aldrin, dieldrin, 
endrin, DDT, parathion and calcium arsenate 
at Anakapalle (Andhra) yielded erratic results.! 
Subsequent trials with aldrin, dieldrin and 
lindane in the Madras State also proved in- 
zonclusive.2 Only in Mysore State, dusting with 
BHC and spraying with parathion (Folidol) 
seemed to have afforded partial relief.* The 
comparative efficacy of BHC, aldrin, chlordane 
(all 5% dusts), and parathion (20% wettable) 
at a rate of one and two pounds (active in- 
gredients) per acre, against Cylas formicarius F., 
was studied in a randomized field trial at 
Patna during 1957-58. The results are given 

in Table I. 
TaBLe I 
Effectiveness of insecticides applied for the 
control of Cylas formicarius F. 


Rate 

of Per- 

appli- Weight of tubers centage 2 

Treatments cation per plotin oz.  infesta- 

per tion = 

acre 

Infecticide (pounds) Healthy Infested % % 
a | 230 23 9 74-4 
BHC oo 223 20 8 77-7 
Chiordane.. 1 298 25 8 72°2 
Chlordane... 2 194 29 13. (67-7 
Parathion.. 1 223 69 24 23-3 
Parathion.. 2 250 51 17-322 
Aldrin .. 2 399 12 3 86-6 

Control es 219 90 Se 


*By Abbott’s formula. 


Aldrin gave the best results. Average in- 
festation in plots having 2 pounds of aldrin per 
acre was only 3% and the effectiveness of the 
treatment was rated at 86-6%. The yield was 
also highest—411 ounces per plot (82% higher 
than yield in control plots). In the plots having 
l pound aldrin per acre, the average percentage 
of infested tubers was 7 and the effectiveness 
of the treatment was 75-5%. BHC and chlordane 
Were also effective, but parathion proved to be 
Most ineffective of all the insecticides used. 

No phytotoxic effects were evident in the 
plots treated with aldrin. The tubers from 
these plots did not exhibit any deterioration in 
ste or flavour. 


Letters to the Editor 


489 


Grateful thanks are due to Dr. Pushkarnath, 
Director, for his kind interest in the work. 


Central Potato Research K, K. 

Institute, Simla, K. N. CHHIBBER. 
Potato Research Station, P.O. Sahay Nagar, 
Patna (Bihar), August 29, 1960. 


1. Annual Progress Report of the Tuber Crop Scheme 


in Andhra State, Anakapalle, for 1954-55. 
2. Annual Progress Report of the Tuber Crop Scheme 
for 1954-55 in Madras State. 


3. Final Report of the Scheme for Research on Tuber 
Crops for the Period 1st July 1951 to 31st March 
1955. 


SHELL DISEASE IN CRASSOSTREA 
GRYPHOIDES (SCHLOTHEIM) 


SHELL diseases have been prevalent in British, 
Dutch and French oysters. Cole and Waugh 
(1956) find that in case of British oysters, the 
disease commences with the dendritic white 
markings in the shell, usually in both valves. 
These markings are probably the results of 
infection by a fungus. The disease occurring 
in Dutch and French oysters is commonly 
referred to as ‘maladie du pied’, and here, it is 
in the form of greenish-brown patches and 
warts, leading to the serious loss of condition. 
When the disease reaches the muscle attachment, 
there is interference with the closing mechanism, 
resulting in death. 

The occurrence of a shell disease does not 
appear to have been recorded in case of the 
back-water oyster, C. gryphoides. However, 
during the collections of C. gryphoides from a 
cultivated farm near Bombay for the study of 
some aspects of its biology, seven specimens 
were noted with shell disease. The interior of 
the shell of one oyster was strewn with 
greenish-brown patches and the muscle scar 
appeared disfigured (Fig. 1). The disease of 
this oyster, therefore, appears to resemble, 
‘maladie du pied’, diagnosed by Giard (1894), 
Hornell (1910), Ranson (1936) and Cole (1950) 
in French and Dutch oysters. 

In the case of five other oysters, a dark- 
green patch on the interior-of the shell was 
noticed, but there was no marked disfiguration 
of the muscle scar or the intéfior of the shell 
as mentioned above (Fig, 2). It is likely that 
this may perhaps be the beginning of the oyster 
disease. In the case of the remaining specimen 
of oyster, the muscle scar was found blistered 
and the animal was almost detached from its 
shell. However, the interior of the shell was 
not disfigured by greenish-brown patches as 
above (Fig. 3). 
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In all these specimens, the meat was watery, 
pale and brown in colour, giving the oyster 
unhealthy appearance. 

Korringa’s investigations have shown that 
shell disease spreads rapidly in hot summers. 
However, in case of C. gryphcides out of nearly 
three thousand specimens examined during a 
period of two years only seven were found 
affected, indicating thereby the absence of the 
spread of shell disease. 
Department of Zoology, 


Institute of Science, 
Bombay-1, September 22, 1960. 


V. S. Durve. 
D. V. BAL. 


1. Cole, H. A., Mature. 1950, 166, 19. 

2. — and Waugh, G. D., /did., 1956, 178, 422. 

3. Giard, A., C.R. Soc. Biol., 1894, 46, 491. 

4. Hornell, J., Madras Fish. Bull., 1910, No.4, 1-31 

5. Korringa, P., Coms. prem, Int. pour Pexplor de la 
mer., Edinburg, 1949. 

6. Ranson, G., C.R. Soc. Biol , 1936, 121, 540. 


Not referred to in original. 


OCCURRENCE OF THOREA 
RAMOSISSIMA BORY.IN INDIA 
THE genus Thorea Bory (Thoreacez, Nemalio- 
nales, Rhodophyta) comprises about 6 species 
all of them occurring in fast flowing freshwater 
streams. The type of genus is Thorea ramosis- 
sima Bory. The genus is known from Europe, 
America, Japan and some of the larger islands 
in the Indian Ocean (Fritsch, 1945; Kylin, 
1956). This genus has not been reported from 
India so far. From India only some other 
species of freshwater genera of the Rhodo- 
phycee namely Batrachospermum and Compso- 

pogon have been recorded. 

The author while making algal _ collec- 
tion, in a swiftly running stream Narkatia 
near Bareilly, in the last week of 
January, 1955, encountered the alga for the first 
time (Fig. 1). During subsequent years, i.e., 1956, 
1957 and 1958, regular collections from the 
same spot have been made. The plants show 
fairly luxuriant growth and attain a length of 
two to three feet. Compsopogon ceruleus 


FIG, 2 Fic. 3 


Mont. and a species of Batrachospermum were 
also collected from the same rivulet. During 
regular collections, however, it has been observed 
that Batrachospermum is the first to appear in 


Fic. 1. Whole mount of the alga showing the thallus 

and the threads covering it, x 30. 
December, it starts degenerating by February, 
whereas Thorea ramosissima appears last and 
continues a luxuriant growth even up to early 
March. 

The author is thankful to Dr. P. Bourrelly, 
Director, Museum National D’ Histoire Naturelle, 
Laboratorie De Cryptogamie, Paris, for confirm 
ing the plant as Thorea ramosissima Bory , ané 
to Dr. Bahadur Singh for going through the 
manuscript. > 
University Dept. of Botany, DALBIR SINGH. 
Jaswant College, 

Jodhpur, August 31, 1960. 


1. Fritsch, F. E., Zhe Structure and Reproduction d 
the Aige, 1945, Vol. II, London. 

2. Kylin, H., Die Gattungen der Rhodophyceen, Gl 
rups, Lund., 1956, p, 101. 
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REVIEWS 


Reports on Progress in Physics, Vol. XXIII. 
Edited by A. C. Stickland. (The Physical 
Society, 1, Lowther Gardens, Prince Consort 
Road, London S.W. 7), 1960. Pp. 629. Price 
63 sh. 


The series of Annual Reports on Progress in 
Physics which the Physical Society, London, has 
been regularly publishing for the past nearly 
quarter of a century, have become an essential 
part of scientific literature in Physics. Nearly 
all colleges and centres of physical research 
possess these volumes, and each year they look 
forward to this annual addition to their libraries. 
A welcome departure was adopted in 1954 when 
the Society in addition to the publication of the 
bound volume also made available each article 
separately in paper covers at cheaper rates for 
wider use by individual workers interested in 
particular fields of study. Since the aims and 
objects of this publication as well as the 
general standard and quality of the articles in 
the annual issues are well known, we shall in 
this review of the latest issue Vol. XXIII, 1960, 
content ourselves with giving the titles of all 
the ten articles with their contributors and 
briefly indicate the importance of only some of 
them. 

The first article is on “Optical properties of 
thin films” by O. S. Heavens (pp. 1-65). In this 
the author first discusses the optical behaviour 
of a surface layer (transition layer) of molecular 
dimensions as a problem in scattering, since 
the structure of such a film can be considered 
as aggregates of crystallites of variable size and 
orientation, and interspersed with different 
extents of voids. Multilayer films of several 
millimicrons thickness are treated from the 
electromagnetic theory, attributing to the layer 
a refractive index and (for absorbing material) 
an extinction coefficient. The article includes a 
discussion of interference filters, and some 
importent applications of thin films in optics. 

The second article is on “Group theory in 
Solid state physics” by D. F. Johnston 
(pp. 66-153). The third is on “Photoelectric 
photometry” (pp. 154-75) by H, J. J. Braddick 
amd the fourth article is on “Experimental 
analysis of the electronic structure of metals” 
(pp. 176-266) by A. B. Pippard. 

In the fifth article on “New developments 
in interference spectroscopy” (pp. 267-312) 
P. Jacquinot gives a critical review of the 


developments that have taken place in this field 
during the last ten to fifteen years. The article 
describes in particular the new types of spectro- 
meters which: select the different wavelengths 
by the amplitude modulation, and by the fre- 
quency modulation. 


The sixth article is on “Planetary nebulz” by 
M. J. Seaton (pp. 313-54). Planetary nebule 
are clouds of ionized gas surrounding certain 
hot stars. They have dimensions of the order 
of a million solar radii. Seen through a tele- 
scope they appear as pale-green discs resembling 
the planets Uranus and Neptune. The spectrum 
of a planetary nebula shows a large number of 
emission lines (both allowed and forbidden) 
against a background continuum, The pale-green 
appearance is due to the strong emission (for- 
bidden) lines \ 5007 and \ 4959 of doubly ionized 
oxygen, originally ascribed to ‘nebulium’. In 
this article the observed spectroscopic data are 
interpreted in terms of the processes taking 
place in a low density ionized gas exposed to 
dilute ultra-violet radiation from the central 
star. 

The seventh article is on 
calculations in_ solids” (pp. 
L. Pincherle. 

The study of capture of an orbital electron 
by the nucleus is of fundamental theoretical 
importance as it points to the influence of the 
atomic electrons on nuclear properties. The 
most frequently observed capture is that of a 
K-electron, but capture of an L-electron can also 
eccur. Orbital electron capture manifests itself 
only in the form of emission of X-rays and 
Auger-electrons. The article “Orbital electron 
capture by the nucleus” (pp. 395-452) by R. 
Bouchez and P. Depommier reviews the subject 
both from the theoretical and the experimental 
aspects, 

In the article on “Precision measurement 
in y-ray spectroscopy” (pp. 453-543) the 
authors G. A. Bartholomew, J. W. Knowles and 
G. E. Lee-Whiting discuss in detail high preci- 
sion y-ray spectrometers based on each of the 
four categories: (i) coherent scattering or 
crystal diffraction: (ii) photoelectric effect ; 


“Band structure 
355-94) by 


(iti) Compton effect and (iv) pair production. 
The last article is “*He induced reactions” 

by D. A. Bromley and E. Almgqvist (pp. 544- 

629). On account of its high mass excess 
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(15-814 Mev.) and its high charge to mass 
ratio (2/3), the He nuclide has come to be 
recognized as a very useful projectile in nuclear 
studies, and extensive publications have 
appeared in recent years dealing with %He 
induced reactions. The important results of 
investigations in this field have been sum- 
marized in this article. The report contains a 
comprehensive bibliography of papers covering 
about ten pages. The concluding part of the 
report containing suggested problems with low 
energy *He accelerators will be of particular 
value to research workers in the field. 
A. S. G. 


X-ray Spectrochemical Analysis. By L. S. 
Birks. (Interscience Publishers, Inc., New 
York), 1959. Pp. 137. Price $ 5.75. 

This is the eleventh volume in the series of 
monographs on Analytical Chemistry and its 
Applications. The X-ray spectrochemical analy- 
sis is not a new field of interest, but the develop- 
ment of new instrumental technique during the 
past decade necessitated the publication of a 
new book on the subject. This book under 
review is therefore a welcome addition to our 
shelves. As stated in the preface, the author 
has made an effort “to bring the subject up-to- 
date for the scientist who is interested in X-ray 
spectrochemistry as a research tool and also to 
present the material in a way that will be 
useful to those persons who are only interested 
in knowing enough about the methods to be able 
to use it judiciously for routine analysis”. Some 
of the future potentialities have also been 
pointed out. 

After a simplified but very short chapter 
(in 3 pages) on fundamentals, the author has 
arranged the subject-matter on excitation of 
the X-ray spectra, the dispersion and dispersion 
geometry of practical systems, and the detec- 
tion and measurement of the spectra in the 
next three chapters. Following these are de- 
scribed techniques for quantitative analysis and 
their applications. In the seventh chapter the 
most important recent advance on X-ray spectro- 
scopy, viz., the electron probe microanalyzer 
has been discussed in detail. This apparatus 
appears to have a great future because it can 
detect ~ 10-33 to 10-14gm. of an element or 
can perform chemical analysis on areas as 
small as 1 nzicron in diameter. 

The general plan of the book was well con- 
ceived and has been written in a style to make 
the subject-matter readily comprehensible to 
the routine analysts and to newcomers, How- 
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ever, in a few places not very precise state. 
ments will be noticeable to a critical expert in 
the subject. Also, according to the reviewer, 
some discussion on X-ray absorption spectro- 
graphy should have found some space in this 
book. 

Though this book by Dr. Birks is not very 
comprehensive, it contains a considerable wealth 
of information on X-ray emission spectrography, 
provides useful suggestions to the worker and 
should prove to be a valuable addition to the 
literature of applied spectroscopy. 

A. B. B. 


Ultracentrifugation in Biochemistry. By 
Howard K. Schachman. (Academic Press, 
New York and London ; India: Asia Publish- 
ing House, Bombay-1), 1959. Pp. 269, Price 
$ 8.80. 


No technique has done more than ultracentri- 
fugation to the fundamental physical chemistry 
of macromolecules, and in recent years, it has 
become increasingly applicable to small mole- 
cules as well. As a tool for the preparation 
and separation of proteins, viruses, and many 
other substances it is of great and growing 
importance. Moreover, the processes occurring 
in sedimentation are complex and fascinating 
and the experimenter has therefore to under- 
stand them in order to interpret correctly the 
phenomena they observe. 


In the present monograph are set out experi- 
mental and theoretical aspects of ultracentri- 
fugation. After a brief introduction _high- 
lighting some of the principal developments, 
in Section II under the title ‘General Considera- 
tions’ the subject is dealt with in general terms. 
Section III deals with developments of the 
experimental techniques in the field, such as 
improvements in the instrument cells, rotors, 
measurement and control of temperature and 
the various optical systems. The following 
three sections deal with the fundamental princi- 
ples of the major divisions, namely, sedimenta- 
tion velocity, transient states and sedimentation 
equilibrium. 

The presentation adopted in the monograph 
is likely to appeal more to the physical chemist 
than the biochemist, although the latter will 
get a grasp of the theoretical aspects of the 
subject by studying it. Details about experi- 
mental set-up are absent. A bibliography is 
appended at the end. 

A, J. 
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Viscoelasticity—Phenomenological Aspects. Viscoelastic Behaviour in Seven Typical Poly- 


Edited by J. T. Bergen. (Academic Press, 
New York; India: Asia Publishing House, 
Bombay-1), 1960. Pp. x+ 150. Price $6.00. 


The importance of polymers in life and modern 
civilization cannot be overemphasized. Proteins 
and carbohydrates are natural polymers. Rubber, 
plastics, synthetic elastomers and fibres, and 
resins are all polymers whose uses reach into 
virtually every facet of our lives. Their indus- 
tries have assumed enormous proportions in the 
modern age. 

The increasing use of polymer materials in 
engineering, design, equipment and construction 
demands a proper understanding of their elastic 
properties, at least in the range of their appli- 
cations and production. The problem of stress- 
strain relations in polymers is different from 
the ordinary elastic problem. The basic 
approach is not a molecular approach but a 
structural one. In the case of polymers it is 
not possible to generalise their viscoelastic pro- 
perties, since the presence of entanglements, 
cross-links, or crystallites profoundly affect 
their mechanical behaviour. Above all the time 
factor enters in the mathematical analysis and 
the boundary conditions are limited by the 
history of the process, 

One method of theoretical approach to the 
problem which will be fruitful is the pheno- 
menological approach, that is to say, to con- 
sider the viscoelastic material as a continuum 
which is characterized by specific, fundamental 
parameters, and to describe the response of this 
continuum to stress or strain by a system of 
mathematical statements applicable to the 
theories of continuum mechanics, and then test 
the conclusions from the results of observation. 


These theories are less familiar and especially 
in the case of non-linear viscoelastic theories they 
are still in the formative stage. In this context 
the publication of the monograph under review 
giving in the compass of a handy volume latest 
theories and views on this important subject 
will be welcomed by workers in this field. 


The seven chapters of this book are the con- 
tents of the seven papers presented and dis- 
cussed at a symposium on viscoelasticity which 
was held in April 1958, at the Research Develop- 
ment Centre of the Armstrong Cork Company, 
Lancaster, Pennsylvania. The Chapter headings 
and contributors are as follows: (1) Stress 


Analysis for Viscoelastic Bodies by E. H. Lee; 
(2) The Linear Viscoelastic Behaviour of 
Rubber-like Polymers and its Molecular Inter- 
pretation by R. S. Marvin; (3) Comparisons of 


mer Systems by J. D. Ferry and K. Ninomiya; 
(4) The Behaviour of Certain Viscoelastic 
Materials in Laminar Shearing Motions by J. L. 
Ericksen; (5) Constitutive Equations for 
Classes of Deformations by R. S. Rivlin; 
(6) Stress Relaxation of Polymeric Material in 
Combined Torsion and Tension by J. T. Bergen ; 
(7) The Normal Stress Effect in Polymer Solu- 
tions by H. Markovitz. A. S. G. 


Lead Isotopes in Geology. By R. D. Russell and 
R. M. Farquhar. (Interscience Publishers, 
Inc., New York), 1960. viii + 243, Appendices 
I to XII. Price $ 9.00. 


The volume under review constitutes the first 
systematic attempt to bring together all the 
relevant data on the nature and geologic signi- 
ficance of isotopic abundances of common lead. 
The authors, Drs. Russell and Farquhar, have 
made original contributions to the subject and 
are hence eminently qualified to undertake such 
a compilation. Chapters I and II deal with the 
principles of lead isotopic method of dating and 
the techniques of determining lead isotopic 
abundances. Current ideas on the age of the 
earth, as deduced from lead isotopic data, are 
elucidated in Chapter III. The authors accept 
Patterson’s value of 4,550 + 70m.y. for the age 
of the earth. The next Chapter relates to the 
principles of dating of galenas from their 
isotopic constitutions. Separate chapters have 
been devoted to anomalous lead, case histories, 
extension of Holmes-Houtermanns model (by 
Bate, Damon, Marshall and Russell) and lead- 
uranium-thorium methods of dating. Recent 
advances in the understanding of the signi- 
ficance of lead isotopic abundances have made it 
possible to decipher the geological history of a 
given region from a comprehensive study of 
lead isotopes. Such a study has been attempted 
for the regions of Sudbury and Thunder Bay, 
Canada and Broken Hill, Australia. The sub- 
ject of rock lead, however, deserves a more 
extensive treatment than has been accorded to 
it in the present volume. 

The twelve appendices, which appear at the 
end of the book, provide a complete list of lead 
isotopic analyses and thus constitute a valu- 
able reference source. 

The monograph is useful as a _ reference 
volume to researchers and post-graduate stu- 


dents interested in lead methods of dating. 
U. A. N. 
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Proceedings of the Symposium on the Nature 
of Coal. (Central Fuel Research Institute, 
Jealgora, Bihar), 1959. Pp. 321. 


The Central Fuel Research Institute, Jealgora, 
in collaboration with the Institute of Fuel 
(Indian Section) organised a symposium on the 
nature of coal and the volume under review con- 
sists of the texts of 40 papers presented at the 
symposium and the discussions thereupon, The 
symposium was organised in six Sessions, on 
the following topics: Origin and systematics of 
coal, Petrographic and X-ray studies on coal, 
Coal constitution—Physical methods, Coal con- 
stitution—Chemical methods and _  Physico- 
chemical properties of coal. It is interesting io 
note that commonwealth countries, U.S.S.R., 
Japan, etc., contributed about half the number 
of papers presented at the symposium. 

The large volume of research that has been 
done on coal utilisation stands in marked con- 
trast to the paucity of data on the nature of 
coal, its physical and chemical constitution and 
ultrafine structure. The present symposium 
highlights the recent advances made in India 
and other parts of the world on the nature of 
coal by the application of techniques like X- 
rays, electron microscopy, petrographic studies, 
etc., and suggests avenues of research which can 
be fruitfully explored. 

The volume is a welcome addition to all 
research workers interested in fundamental 
research on coal. 

C. MAHADEVAN. 


The Chemistry and Biology of Sialic Acids and 
Related Substances. By A. Gottschalk. 
(Cambridge University Press, London N.W. 1), 
1960. Pp. ix+115. Price 22sh. 6d. 

A great deal of interest has been evinced in 
recent years on the chemistry and biology of 
sialic acids since these compounds are known 
to provide the groupings which attract and bind 
influenza particles to the surface of host cells 
preliminary to the actual process of infection. 
The sialic acids are found widely distributed in 
animal tissues, glandular secretion and blood 
serum and form constituents of mucoproteins, 
mucolipids and lipoprotein-carbohydrate com- 
plexes. 

After a historical introduction, Dr. Gottschalk 
has given an aecount of the physical and chemi- 
cal properties of sialic acids as also their pre- 
paration from various natural materials, their 
quantitative assay and identification by specific 
colour reactions. He has then dealt with their 
distribution in tissues and body fluids under 
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physiological as well as pathological conditions Kession 
Further, there is a good account of Muramic fpentatio 
acid which is the counterpart of sialic acid ip Bf Outst 
bacteria and which appears to be an integraif The | 
component of their basal cell-wall structure. body of 
The author gives further in this monograph Hesign a 

a well-balanced description of the molecular nd is o! 
structures of sialic acids and related compounds physicist 
as also an account of their known biological 
functions. As stated by him “it is the biological 
flavour which makes the cold beauty of the Phemical 
chemical structure displayed in this book so Materi 
attractive” and it is to be hoped that a study (Inters 
of its contents will stimulate further research 1959. F 
work in this new field of biochemistry. / 
P. S. Sarma, | Coating 

Sector-Focussed Cyclotrons—Proceedings of ap fehicle, < 
Informal Conference held in Sea Islandé fnixtures 
Georgia, February 2-4, 1959. Edited byWith th 
F. T. Howard. (Publication 656, National materials 
Academy of Sciences—National Research fative pu 
Council, Washington D.C.), 1959. Pp. 291 many var 
Price $ 2.50. natural 
The first cyclotron was built by E. O. Law- Ption an 
rence at Berkeley, and as a particle accelerator fF" finish 
this device held supremacy for many years pf! @alyti 
Several artifices were introduced for obtaining f'PPlies t 
greater and greater energy ranges. Relativistic wd of ¢ 


range of energies were made accessible through F*t#ls of 
frequency modulation. Another recent develop-—™ the a 
ment is the use of sector focusing, to retainp'® edito 
isochronism in the face of relativistic increas 


in particle mass. The basic difficulty withag 
cyclotron is, that the magnetic field shouldg?®llists, 


decrease with increasing radius to provide apters 
focusing, but should increase with radius to com" Class 
pensate for the relativistic mass increase of they¥sis « 

ha ysis oO 


particles during acceleration. L. H. Thoma 
first showed that this difficulty can be resolveig’ the ar 


by making the field to have azimuthal varie gins m 
tions, which provide additional focusing wp? Vehicl 
compensate for the defocusing. These azim-f- — 


thal variations may be sinusoidal or squateg 
wave or radial or spiral. In the design, several 
factors enter such as choice of field shap—” 
representation, orbit calculations, adjustment @— 
the field for the resonance condition to prevet— 
phase slip, beam quality and design of radio 
frequency system. 

The forty odd papers presented during the e 
Proceedings have fallen under six Sessions§ 
Session I: Orbit Calculations and Magnetic Fielé mee 
Design ; Session II : Realisation of Required 
Configurations and Model Magnet Work ; 
sion III: Radio-frequency Systems ; Session IV-§ applic 
Beam Quality; Session V: Beam Extraction 


“2 
4 
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ions. Bession VI: External Focusing Systems, Instru- 
amie fnentation, Operational Experience, and Summary 
d in #f Outstanding Problems. 

The Proceedings represent a considerable 


body of cyclotron operation experience, theory, 


raph Resign and testing work, informally presented, 
ular knd is of much interest to experimentai nuclear 
unds Physicists. 

Zical A. J. 
Zical 

the Pnemical Analysis of Resin-Based Coating 
< 80% Materials. Edited by C. P. A. Kappelmeier. 
tudy | (Interscience Publishers, Inc., New York), 
arch } 1959. Pp. 630. Price $ 19.50. 


Coating materials like varnishes and paints, 
tompounded as they are with a base, a 
vehicle, a pigment and a thinner, are complex 
mixtures of inorganic and organic substances. 


by With the increasing application of coating 
‘onal (materials for industrial, protective and deco- 
arch Fative purposes, and with the availability of 
29], any varieties of raw materials like oils, resins 
natural and synthetic—and thinners, standard- 

and quality control of the raw materials 
-ator 2d finished products demand a wide knowledge 
ears P analytical chemistry. The book under review 
ning pplies this demand. It is a valuable publica- 
vistie ion of great practical utility as it contains 


letails of all the important methods used so far 


aa lor the assay and analysis of coating materials. 
otain Fe editor, C. P. A. Kappelmeier, who had 
ean voted a whole lifetime for the development 
th ae the paint industry, and twenty-six other 
ould pecialists, have contributed the twenty-one 
wid thapters of the book. The subject-matter has 
~om- ee classified under three parts entitled: (I) 
+ the nalysis of oil-based coating materials, (II) 
oma F"" ysis of lacquers and (III) Selected chapters 
slved the analysis of coating materials. Part I 
ori ontains methods for the separation of pigments 
, we" vehicles, as well as methods for the analysis 
ime vehicles, oil-varnishes, resin-based coating 


materials, styrene-modified oils and alkyd resins, 
vents and thinners, and latex paints. Part II 
leals with the analytical procedures for lacquers 
resins. Application of infra-red spectro- 

photometry, steam distillation and complexo- 
_Petric titration and methods for the analysis 
fatty acids, halogen compounds, silicone 
sins, polyester resins and isocyanate coating 
‘Paterials are included in Part III. The classi- 
fal gravimetric and volumetric methods as well 
8 the modern physical methods like spectro- 
Protometry, polarography and chromatography 
ind application in this field. The material 
sented is fully documented and indexed, 
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author- and _ subject-wise. A comprehensive 
list of items required to equip a laboratory for 
the analysis of coating materials is given as an 
appendix. It was unfortunate that the editor 
C. P. A. Kappelmeier did not live to witness the 
warm reception the book would receive at the 
hands of all those interested in the science and 
technology of coating materials. 
B. H. Iver. 


Principles of Dairy Science. By Ernest Van- 
stone and Bristow M. Dougall. (Cleaver- 
Hume Press Ltd., London W. 8), 1960. Pp, 238. 
Price 25 sh. 


The scientific principles of dairying in rela- 
tion to the nutrition of the animals, chemistry 
and bacteriology of milk and their application 
to processing for the fluid market and manu- 
facture of milk products, legal aspects of pro- 
cessing and quality control, methods of quality 
control, water-supplies and sanitizers for the 
dairies, are covered in broad outline in the 21 
chapters of the book. The text is presented in 
a lucid and logical sequence. Though there 
are a number of books on the subject, this new 
approach adopted by the authors in covering 
the field from a wider angle will appeal both to 
the students and busy executives as a source 
book for easy reference. The book has been 
clearly printed and well illustrated. 

N. N. Dasrur. 


Advances in Organic Chemistry—Methods and 
Results, Vol. I. Edited by R. A. Raphael, 
E. C. Taylor and H. Wynberg. (Interscience 
Publishers, New York), 1960. Pp. ix + 387. 
Price $ 12.00. 

In Advances in Organic Chemistry: Methods 
and Results, Volume I, has been reviewed 
(1) The Kolbe Electrolytic Synthesis ; (2) Poly- 
phosphoric Acid as a Reagent in Organic Chemis- 
try; (3) Wittig Reaction; (4) Hydroxylation 
Methods ; (5) The Selective Degradation of Pro- 
teins ; (6) Optical Rotatory Dispersion and the 
Study of Organic Structures. As is evident the 
subjects comprise of methods used in synthetic 
and degradative studies, reagents with versatile 
application, and application of a very recent 
technique leading to precise and valuable infor- 
mation about conformation and configuration of 
organic molecules. References to latest deve- 
lopments and also to important unpublished 
results achieved in the field are of great 
advantage to the research workers. The intro- 
duction of “Experimental” section in different 
chapters is also very useful. The Editorial 
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Board should be congratulated on their success 
in getting the experts to write the different 
chapters. 

D. K. BANERJEE. 


Ticks, a Monograph of the Ixodoidea, Part V. 
By Don R. Arthur. (Cambridge University 
Press), 1960. Pp. xviii + 250. Price 60 sh. net. 


The present volume forms the fifth part of 
a comprehensive work on the morphology, taxo- 
nomy, distribution, ecology and biology of ticks 
in relation to disease in man and other animals. 
The work itself was planned by Prof. G. H. F. 
Nuttall in the early years of this century when 
ticks were recognized as important carriers of 
Piroplasma and other parasites and the first 
part was published over 50 years ago. 
Dr. Arthur’s book deals with five genera of 
which Dermacentor is the most important. 
Planned and executed with perfect care, the 
present part forms a fitting addition to the 
series on Ixodoidea and an invaluable reference 
work to all students of the group and also to 
parasitologists. 


Aedes aegypti. By Sir R. Christophers. (Cam- 
bridge University Press), 1960. Pp. xii + 730. 
Price 75 sh. net. 


Aedes egypti is not only the celebrated yellow 
fever mosquito but also the insect most exten- 
sively used all over the world for research 
studies bearing on many general problems of 
the physiology and genetics of insects. Com- 
plete information on all aspects of the spevies 
is therefore not only desirable but also vital, 
wherever tropical diseases are being studied. 
Sir R. Christophers’ work fills the need admir- 
ably. In virtue of his association with research 
on the mosquito for over 60 years, Sir Rickard 
has a comprehensive knowledge of the organism 
equalled by none. There is probably no work 
extant on the animal which Sir Rickard is not 
acquainted with and none of importance which 
he has not referred to in the preparation of this 
work, which will remain a classic for a lung 
time. Every aspect of the mosquito is dealt 
with—systematics, structure, life-history, behavi- 
our and physiology. Additional information on 
other mosquitoes is also provided and the work 
is an encyclopedia of information on the 
mosquito as a whole and Aedes in particular. 

B. R, S. 
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Jute in India. By B. C. Kundu, K. C. Bas 
and P. B. Sarkar. (Published by the Indi 


Central Jute Committee, Calcutta. A Mom 
graph), 1959. Pp. 395. 74 illustrations and} 


charts and maps. Price Rs. 30, 

This monograph is presented to the reader j 
three sections, with useful bibliography. 
tion I deals with the botanical, breeding 


other aspects of jute crop. Jute is second 


cotton amongst world’s textiles. Of the 
species known only Corochorus capsularis 
C. olitorius are fibre producing. Excepting 


few African, all Indian species are branching 


The commercial jute being a bast fibre, i 
anatomy, physiology and the conditions deter 
mining the quality of the commercial fibre h 
been studied in detail. . 

Section II deals with the economics and analy 
ses factors influencing the jute market. Ne 
80% of world’s jute is produced in India anf 
Pakistan and most world demand is met main 
by India. Brazil and Formosa also produce som 
jute. The most important export, apart fr 
raw jute, is in burlap mainly to U.S.A. Seriou 
growing competition is from European mark 
exporting more highly finished burlap suite 
to the needs of U.S.A. To offset possible losse 
of markets exploration of new markets, develop 
ing internal ones, research to produce bette 
finished products and to replace such importe 
articles are suggested. 

Section III deals with the several technolog 
cal aspects of jute fibre, interesting X-ray a 
chemical studies, processing, spinning, weavill 
and finishing. Species whose fibres are used 4 
jute substitutes, those used in blending with jut 
numerous possible uses of jute and other aspe 
are also dealt with. Though in many respect 
the technology is similar to that of cotton, i 
others it differs and creates new problems. 


N. KRISHNASWAMY. 


Cryogenics—An International Journal of 
Temperature Engineering and _ Res 
Vol. I, No. 1, September 1960. Edited t 
K. Mendelssohn, R. B. Scott and L, Weil. 


There is a need for a separate cryogetl 
Journal, especially on the engineering side, 4 
the subject of cryogenic technology has in rece 
years advanced beyond the narrow confines ° 
its applications to large-scale liquefaction # 
separation of gases only. With the increasit 
use of low temperature techniques in 
widely different fields as liquid propellam 
bubble chambers, physics of the solid st 
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chemistry of free radicals, etc., the theoretical 
and engineering aspects of low temperature 
studies have come to occupy a position of 
importance in modern research. Hence this 
Journal Cryogenics will be widely welcomed by 
workers in this field. 

This is a Quarterly Journal published by Hey- 
wood and Company Ltd., and edited by a Board 
consisting of K. Mendelssohn (Great Britain), 
R. B. Scott (U.S.A.) and L. Weil (France}. 
The language of the Journal is English but the 
Abstracts of the original papers are printed in 
the four langueges, English, French, German 
and Russian. 

The first issue, Vol. I, No. 1, September 1960, 
is of 58 pages and contains a review article 
“Cooling by Adiabatic Demagnetization of 
Nuclear Spins” by N. Kurti, nine original con- 
tributions of about 4 pages each, covering differ- 
ng ent aspects of low temperature engineering and 
research, two letters, and two book reviews. In 
addition there is a bibliography which is a 
compilation giving the titles and authors of about 
iug a hundred papers on low temperature physics 
and engineering published in various journals 
4 during the period January-May 1960. 

The annual subscription (4 issues) is £ 5, 
or $15.00 or N.fr.90. The Journal is published 
by Heywood and Co., Ltd., Scientific Publica- 
tions Department, Carlton House, Great Queen 
Street, London W.C, 2, England. 


4 Books Received 

Proceedings of the Centenary and Bicentenary 
Congress of Biology, Singapore, 1958. Edited 
by R. D. Purchon. (University of Malaya 
Press, Singapore), 1960. Pp. 333. Price $ 13.50. 


Introduction to Physical Chemistry (Vol. III, 
Advanced). By S. N. Mukherjee. (Art 
Union, 80/15, Grey Street, Calcutta-6), 1960. 
Pp. ix + 832. Price Rs. 25-00. 


Fourier Analysis and Generalised Functions 
(Students Edition). By Light Hill. (Cam- 
bridge University Press, London N.W. 1), 1969. 
Pp. viii+ 79. Price 10sh. 6d. 


The Major Achievements of Science, Vols, I and 
Il. By A. E, E. Mackenzie. (Cambridge Uni- 
versity Press, London N.W. 1), 1960. Pp. 
xvi + 368. Price 30sh.; Pp. xi+ 195. Price 

17sh. 6d. 
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Cotton in India—A Monograph, Vol. II. By 
R. H. Dastur, R. D. Asana et al. (The Indian 
Central Cotton Committee, P.B. No. 1002, 
Bombay-1), 1960. Pp. viii+339. Price 
Rs. 30-00. 


Introduction to Submolecular Biology. By 
Albert Szent-Gyorgyi. (Academic Press, New 
York; India: Asia Publishing House, 
Bombay-1), 1960. Pp. 135. Price $5.00. 


Fluid Mechanics Through Worked Examples. 
By D. R. L. Smith. J. Houghton. (Cleaver 
Hume Press Ltd., 31, Wrights Lane, Kensing- 
ton, London, W. 8), 1960. Pp. 344. Price 28 sh. 


Harker’s Petrology for Students. (Eighth Edi- 
tion Revised.) By C. E. Tilley, S. R. Nockolds 
and M. Black. (Cambridge University Press, 
London N.W. 1), 1960. Pp. 283. Price 15 sh. 


Physical Chemistry of Surfaces. By Arthur W. 
Adamson. (Interscience Publishers, N.Y.), 
1960. Pp. xiv +629. Price $12.75, 


Lectures in Theoretical Physics, Vol. II, Edited 
by Wesley E. Brittin and B. W. Downs, (Inter- 
science Publishers, N.Y.), 1960. Pp. vii + 483. 
Price $ 9.00. 


Illustrated Genera of Wood Decay Fungi, By 
Charles L, Fergus. (Burgess Pub., Co., 426, 
South Sixth Street, Minneapolis-15, Min- 
nesota), 1960. Pp. vi+ 132. Price $4.00. 


Illustrated Genera of Imperfect Fungi. By 
H, L. Barnett. (Burgess Pub., Co., 426, South 
Sixth Street, Minneapolis-15, Minnesota), 
1960. Pp. iii+ 225. Price $ 4.50. 

Encyclopedia of Chemical Technology. Edited 


by Raymond E. Kirk and Donald F. Othmer. 
Second Supplement Volume, edited by Anthony 


Stonden. (Interscience Encyclopedia, Inc., 
New York-1, N.Y.), 1960. Pp. xv+970. 
Price $ 25.00. 


Symposium on Monsoons of the World—New 
Delhi, 19-21, February 1958. Edited by S. 
Basu, K. R, Ramanathan, P. R. Pisharoty and 
U. K. Bose. (The Manager of Publications, 
Civil Lines, Delhi), 1960. Pp. x + 270. Price 
Rs. 12-00. 


Laboratory Handbook of Toxic Agents. Edited 

by C. H. Gray. (The Royal Institute of 
Chemistry, 30, Russell Square, London W.C. 1), 
1960, Pp. viii +170, Price 20 sh, 
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SCIENCE NOTES AND NEWS 


Incidence of Parasitism and Mortality in the 
Pupae of Coccinella septempunctata (Linn.) 
Joginder Lall Nayar, School of Entomology, 

St. John’s College, Agra, writes: More 

than a thousand pupze of Coccinella sep- 

tempunctata (Linn.) were collected from the 

‘Brinjal’ fields at Agra for the study of Corpus 

luteum formation in the said beetle. While 

rearing these at 84° F. and 40-45% R.H., it was 
observed that the total death of pupze amounted 
to 62-4%, out of which 50-7% were parasitised 
by the Tetrastichus sp. and 11:7% died due to 
other unknown reasons. This parasitism of the 

Tetrastichus sp. causing the destruction of the 

pupz of the predacious beetle is of great eco- 

nomic importance. 

Award of Research Degrees 
Madras University has awarded the Ph.D. 

Degree in Biochemistry to Shri S. Venkat Rao 

for his thesis entitled “Effect of Insect Infesta- 

tion on the Chemical Composition and Nutritive 

Value of Foodgrains”, 

Andhra University has awarded the D.Sc. 
Degree in Physics to Shri M. S. V. Gopala Rao 
for his thesis entitled “Studies on the Spread 
F Irregularities in the Ionosphere” and the 
Ph.D. Degree in Physics to Shri S. Ramamurty 
for his thesis entitled “The Application of the 
Theory of Molecular Orbitals to Certain Organic 
Molecules”, 

Utkal University has awarded the Ph.D. 
Degree in Mathematics to Shri Sibaprasad 
Misra for his thesis entitled “A Study of the 
Theory of Elementary Particles”. 

Symposium on ‘Plant Embryology’ 

Under the auspices of the C.S.I.R. Biological 
Research Committee, a symposium on “Plant 
Embryology” was held at the University of 
Delhi from November 11-14, 1960. Professor 
P. Maheshwari, Professor of Botany at the 
University, was the convener of the symposium. 

The symposium was attended by leading plant 
embryologists of the country and a number of 
young research workers. Thirty papers cover- 
ing a wide ground were presented and discussed 
at the symposium. The following list gives the 
titles of some of the papers read: (1) Embryo- 
logy of Quinchamalium chilense Lam., (2) 
Embryological studies in the Commelinacee, 
(3) Embryological studies in the Loasacee with 
special reference to endosperm haustoria, (4) 


Curren 


Embryological studies in relation to interspecific 
hybridization in jute, (5) In vitro studies m 
cotton ovules, (6) Intraovarian pollination ip 
Eschscholzia californica Chem. and Papaver 
rheeas L., (7) Embryology of Peonia with a dis. 
cussion on its systematic position, (8) The 
embryo of monocotyledons : a working hypothe. 
sis from a new approach, (9) The formation of 
male yametes in the pollen tubes of certain crop 
plants, (10) Megasporogenesis in duplication and 
deficiency heterozygotes of Oenothera blandina 
There was also a discussion on “Teaching and 
research in plant embryology”. Prof. P. 
Maheshwari suggested that a book on the 
“Comparative embryology of angiosperms” on 
the lines of Schnarf’s “Vergleichende Embryo- 
logie der Angiospermen” be written as a joint 
undertaking by various authorities in India and 
abroad.—I, K. VasIL. 
European Federation of Corrosion Annual 
Report for 1959 
The Annual Report provides specialists with 
valuable information on the technical work on 
corrosion which has been carried out in Europe, 
with particulars of addresses and publications, 
research projects and papers read at meetings. 
The report can be ordered from the General 
Secretariat of the European Federation of Cor- 
rosion, Buro Frankfurt (Main), Postfach 7746. 
The price to members is DM 15 and to non 
members DM 30. 
Microbiology Congress to Meet at Montreal 
The Eighth International Congress for Micro 
biology will be held at Montreal, Canada, from 
August 19 to 25, 1962, under the auspices of the 
Canadian Society of Microbiologists. There will 
be five Sections: Structure and Function ; Agri- 
cultural Microbiology ; Industrial Microbiology; 
Medical and Veterinary Microbiology; anid 
Virology. Two or more symposia are being 
planned for each Section. All speakers at the 
symposia will be especially invited. There wil 
be sessions for contributed papers in all Sections 
Enquiries should be made to Dr. N. E. Gibbons, 
Eighth International Congress for Microbiology, 
National Research Council, Ottawa-2, Canada. 
United Nations Conference on New Sources of 
Energy 
The United Nations Conference on Ne#¥ 
Sources of Energy, which will examine practi 
cal problems and experience in the utilization 
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of solar energy, wind power and geothermal 
energy, will be held in Italy, probably in Rome, 
from 21 to 31 August, 1961. 

The Conference aims at bringing together 
experts in these fields as well as those interested 
in energy development in general, to provide 
participants with up-to-date information on 
progress achieved and to facilitate an exchange 
of views and experience relating to practical 
problems, potentialities and limitations in utiliz- 
ing these three sources of energy, especially in 
those areas lacking conventional energy sources 
or facing high energy costs. 

The Conference will focus attention on appli- 
cations rather than on the discussion of scienti- 
fic principles and basic research, giving promi- 
nence to lines of action which have already led, 
or are about to lead, to commercial energy 
applications. Theoretical studies will be dis- 
cussed only if they appear to be closely related 
to practical developments. 

Requests for further information on the Con- 
ference should be addressed to: Executive 
Secretary, United Nations Conference on New 
Sources of Energy, United Nations, New York. 


Golden Jubilee Research Volume of the Indian 
Institute of Science, Bangalore 


The Indian Institute of Science, Bangalore, 
which observed 1959-60 as the Golden Jubilee 
Year, has brought out a Research Volume to 
mark the occasion. The papers in this volume 
have been contributed by the staff and students 
of the Institute. The 35 papers by 65 authors 
from 12 Departments of the Institute, cover a 
wide range of subjects in pure and applied 
sciences and engineering. These papers embody- 
ing, as they do, the results of recent investiga- 
tions on diverse problems in chemistry, physics, 
applied mathematics, biochemistry, microbiology, 
nutrition, metallurgy, and different branches of 
engineering, will interest all research workers 
engaged in similar problems. The volume-which 
has been brought out in good print on heavy- 
weight paper, will be a useful addition to 
current scientific literature in the libraries of 
all research institutions. 


De novo Origin of the Nuclear Membrane © 


The behaviour of the nuclear membrane in 
prophase and telophase is one of the most 
attractive features of mitosis for the electron 
microscopist and cytologist. The nuclear mem- 
brane or envelope is formed either by a coales- 
cence of vesicles derived from the endoplasmic 
teticulum at the chromosome surface, or, as in 
the case of the onion cells, by slender lamellar 
units of the endoplasmic reticulum draping 
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themselves around the chromosomes at the poles 
in telophase. W. Bernhard has recently posed 
an intriguing question regarding the possibility 
of a de novo origin for the nuclear membrane. 

In a problem like this, the selection of proper 
research material is perhaps more important 
than formulation of the original proposition. In 
such material, the number of cells undergoing 
mitosis should be unusually high, and the cells 
should not contain much endoplasmic. reticulum 
anu relatively few mitochondria. [Electron 
microscope studies for an entirely different 
problem revealed that foetal liver (human and 
rat) is an excellent tissue for a number of 
cytological problems. At certain stages of 
development, the actively proliferating erythro- 
blastic cells may outnumber the hepatic cells 
and even deform them by encroachment. In the 
youngest erythroblasts, fixed with buffered osmic 
acid, the sparse slender profiles of endoplasmic 
reticulum disappear gradually by fragmentation 
into small vesicles. Basophilic erythroblasts 
(normoblasts), which are characterized by an 
abundance of ribonucleoprotein particles and a 
small volume of endoplasmic reticulum or an 
involution of it, are mitotically quite active. 

During prophase the nuclear membrane leaves 
the surface of the contracting chromatin, frag- 
ments and migrates towards the cell periphery. 
It is apparently metabolized after further frag- 
mentation into vesicles. Although this lamellar 
structure may persist into the telophase stage, 
it is not related to the reconstitution of the new 
nuclear membrane. 

Reconstitution of the nuclear membrane occurs 
first, multicentrically, around the periphery of 
the daughter cell chromosomal mass farthest 
away from the interzonal spindle fibres. Exam- 
ples of aberrant chromosomal masses and differ- 
ential mitosis further emphasize that remnants 
of lamellar endoplasmic reticulum are not 
required for the formation of the nuclear mem- 
brane in erythroblasts, 

This evidence for the de novo origin of the 
nuclear membrane assigns to the chromosomal 
mass a much more important role in its forma- 
tion than has been possible in previous electron 
microscope studies because basophilic erythro- 
blasts are remarkably free from lamellar and 
vesicular endoplasmic reticulum. This inter- 
pretation is in keeping with light microscope 
studies showing that the nuclear membrane is 
first formed in telophase by the coalescence of 
membranes from the cytoplasmic surface of 
each of the chromosomal vesicles. Hence, the 
nuclear membrane stands in a direct genetic 
relation to the chromosomal parts, and in the 
case of basophilic erythroblasts, it would be 
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actively involved in the nucleo-crytoplasmic 
exchange of basophilic material—(Nature, 1960, 
188, 239). 


Electron Behaviour in Alloys 

The problem of distribution of electrons in 
solid alloys consisting of one metal dissolved 
in another has attracted the attention of scien- 
tists in recent years. It has become increasingly 
clear that a proper understanding of the struc- 
ture of alloys on an atomic scale is essential 
for the production of stronger materials on any 
but an empirical basis. The _ interactions 
between atoms in metallic solid solution can 
best be studied by the nuclear magnetic reso- 
nance method, where the resonance peak is pro- 
foundly modified by changes in the electron 
distribution round the solute atom. The appli- 
cation of this method has thrown new light on 
this problem. By observing the effect of alloy- 
ing on the nuclear resonance of copper, T. J. 
Rowland of the Metals Research Laboratories of 
the Union Carbide Metals Company, has been 
able to determine how closely these extra elec- 
trons are grouped around the solute atoms. 
Observations show that the resonance amplitude 
of copper undergoes a sharp reduction upon alloy- 
ing. Further, its dependence’ on the valency 
and size of the solute atom leads to the con- 
clusion that the dominant source of the electric 
field gradients surrounding the solute atoms is 
the redistribution of the conduction electrons. 
Calculations based on new theoretical conside- 
ration have shown that the actual distribution 
of the electrons is as a diffuse cloud around the 
solute atoms. The charge density in the cloud 
decreases inversely as the cube of the distance 
from the solute atom rather than exponentially, 
and thus its effects are of longer range than had 
been supposed. It may be pointed out that 
earlier workers have often confused these elec- 
tronic effects with “local strains” that also 
happen to decrease as the reciprocal cube of the 
distance from the solute atoms. 


Visual Observations of Superconductivity 
Effects 
An experimental technique developed in the 


G.E. Research Laboratory, Schenectady, makes - 


Cu 
Scieng 
it possible to observe visually the transforma 
tions which take place in a superconductiaa 
material between the normal and the supa 
conducting states. The method is based on tw 
well-known facts connected with the phe 
menon of superconductivity, namely, (1) a suf 
ciently strong magnetic field can change 
material from the superconducting state to i 
normal state; and (2) so long as the mate 
remains superconductive it is a perfect magnetir 
insulator. 


In the experiment, the specimen to he 
observed is prepared in the form of a ver 
thin flat disc. On top of this is placed a plate 
of a special cerium phosphate glass about 1/10% 
thick. When magnetized this plate has the pro 
perty of rotating the plane of polarized light, A 
polarized beam of monochromatic light is made 
to fall on the glass, and the reflected light is 
viewed through a polarizing filter which can be AE 
rotated to any desired angle. The specimen mate-Beonjunctio 
rial is cooled in liquid helium to a temperature] Sarabhai } 
of 1-5°K, when it becomes superconducting 
But it can be changed back and forth betwee 
superconducting and normal states by varying 
a magnetic field. At certain magnetic field 
strengths the specimen is in the intermediate 
state with portions of it normal and portios| 
superconducting. 


Since the superconducting areas shield the 
portions of the glass plate directly above them 
from the magnetic field, these parts of the glass 
are not magnetized, whereas portions of glas 
directly above the normal areas, being no 
shielded, are magnetized. The magnetized areas 
of the glass rotate the plane of polarized light 
they reflect, while the shielded areas do not 
By suitably adjusting the polarizing filter 
through which the reflected light is observed, 
the magnetized parts can be made to appeaf 
dark and the unmagnetized parts bright, or vice 
versa. Since the pattern of light and dark 
corresponds exactly to the pattern of supet- 
conducting and normal phases of the material, 
changes in the state of the sample can thus & 
visually observed or photographed—(J. Frank. 
Inst., 1960, 270, 250). 
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SPECTROSCOPIC EQUIPMENT 


AND QUANTITATIVE. ANALYSIS & RESEARCH WORK 


Light sources like Arc Lamps with uni- 
versal movements, precision slits, mount- 
ings for spectrographs, cameras, micro- 
photometers, etc., etc. 
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a fixed tube, without a condens:r, with disc. dia- 
phragm below tl.e stage. Opti al equipment: Nose- 
piece for 3 objectives ; Originally imported German ; 
2 Achromatic obje tives 10x & 42x; 2 Huygeas 
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from 100 to 675x in a fine-wood cabinet with lock 
and key 


Please Contact 
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practicable equivalents in‘metric units. 
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An ElectroniK instrument adapts easily 

The to your changing needs, never becomes 
obsolete: Its remarkable versatility is 

Alerfionik made possible by the many measuring 
Ccircuits...many types of records or 


| recorder indications...many pen or print wheel 


or indicator speeds...and the wide variety of func- 


tions that can be incorporated in the 
sa instrument. 


thousand Use ElectroniK instruments to we 


temperature, pressure, flow, 


Yy | instruments chemical concentration, voltage, speed 


—any variable that’s translatable into 


in one a d-c signal. 


Discover the advantages of ElectroniK 
versatility in specific applications...call 
in Blue Star to help you choose the 
‘right instrument for your application, 


Sold and serviced in India exclusively by 


BLUE |x] STAR 


BLUE STAR ENGINEERING 
| CO. (Bombay) Private LTD. 
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\JAMSHEDJI TATA ROAD, BOMBAY } 
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initiative from the shop floor 


The manufacture of crowbars in Tata Steel’s 
Agrico factory in Jamshedpur involved a number of . 
time-consuming and uneconomic manual operations. 
Ratan Singh, a foreman, decided to do something 
to improve matters. Carefully studying the 
problem, he designed a die which cut down 
work, improved the product and substantially 
increased turnover at reduced cost. For his 
brilliant work, Ratan Singh received an 
award of Rs. 3,000. 


In the ten years up to 1960, Tata Steel 
employees have put forward a total of 
10,165 major and minor suggestions — an 
average of three a day. In the latest year, 
445 suggestions were received, 54 of 
which have merited rewards. 


Thus, initiative from the shop floor is 
helping to improve productivity at 
Jamshedpur. where industry is not 
merely a source of livelihood 
burt 2 way of life. 


JAMSHEDPUR 


THE STEEL CITY 
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LABORATORY 
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Sole Selling Agents: 
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Gram: “ MEENAMO” Phone: 22-2061 
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Keroy (Privatey Ltd. 
BANARAS CANTT. 2: CALCUTTA 10 
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BETA RAY H/C METER 


FASTER & ACCURATE MEASUREMENT 

of 

Percentage Hydrogen in Liquid Hydrocarbons 


This instrument utilizes the absorption of beta rays as a means of measuring the perceniage of hyd 
the hydrogen-carbon ratio, in liquid hydrocarbons. It is a practical precision instrument designed for 
research as well as in product control and routine analysis. It is the fastest known means of obtaining 
important information, doing the entire job in a matter of minutes instead of the hours required by co 

train methods. 


The Cenco Beta Ray H/C Meter is accurate to within 0.02 weight per cent. hydrogen. Calibration is i 
dent of pressure charges in ionization chambers since they share a common supply of gas. 
changes do not affect measurement since both specific gravity and beta absorption measurements are 
automatically and at the same temperature. Adequate shielding makes the instrument safe from 
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Leucocyanidin of the Groundnut, Consti- 
tution of ‘ 
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Principles of Dairy Science (Rev.) 

— of Quantum Electrodynamics (Rev.) . 

Probability and Related Topics in Physical 
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_ RapraTion Belt Around Jupiter .. 


— —s, Study by Nuclear Emulsion 

Radio Galaxies, New Hypothesis on For- 
mation 

Radioisotopes Aid Indian Agricultural 
Research ... 

Raman Spectra Investigations, Differential 
Method for 

— Spectroscopy, Infra-Red ond 

Raptakos Medical Research Fellowships 
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Rauwolfia canescens Linn., Occurrence 3 in 
Ganjam District 

Reaction between Piperidine and Carbon 
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— Products of Zirconium Tetrachloride 
with Phenols 

Recent Progress in the Endocrinology « of 
Reproduction (Rev.) 

Redox Processes, Symposium on 

Red Shift, Gravitational, Harwell 1 Experi- 
ment to Measure 3 

Red-Spider Resistance in Tea 

Reflex Klystrons (Rev.) 

Reflector Telescope of the Tautenburg 
Observatory 

Regeneration of Erythrocytes, " Effect of 
Injected Methionine on 

Relationship between Milk Production and 
Body Measurements in Murrah Buffaloes 

Relaxation Times of Dipolar Liquid 
Mixtures at 3cm... 

Reports on Progress in Physics, Vol. XXIII 
(Rev.) 

Reproduction in Domestic Animals (Rev. ) 

Resistance of Barley Varieties against 
Smut 

— of Gram Varieties ‘to Fusarium Wilt 

Respropiophenone Oxime as a reagent for 
Copper Determination ahd 

Rhinoceros unicornis 


Rhizobia in Inoculated Seed, Survival of. 


Root-Knot Nematodes on Sugarcane 

Ruby Maser 
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(Rev.) 

~ Space-Ship—II 
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cent Culms in 

— — Anatomical Peculiarities 

Sarcopodium, a New Species of, on Coffee 

Satellite, Soviet 

Seale Insect on Betel Vine 
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Search for Fossil Meteorite Craters—I 

Sea-Water, Minor Constituents of os 

Secretory Activity of the Funnel of Avian 
Oviduct 

Sector-Focussed Cyclotrons (Rev.) 

Sectorial Chimera in Onion... 

Selaroides leptolepis, Food and Feeding 


Habits of 
Semiconductors of Polymers 
— (Rev.) 
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Experiments in General 

Chemistry (Rev.) 
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Sensations of Colour and the Nature of 
the Visual Mechanism 

Separation of Uranium and Rare Earths 

Sewage Natural Purification of . 

Shell Disease in Crassostrea gryphoides 
(Schlotheim) 

Sitosterol from Seeds of Clitoria ternatea 

Sky Component Equations for Overcast 

Sky-Component Surfaces 

Smut on Onion and Garlic 

Soil Fungi, New Records in... 

— Humidity by Radioactive Methods .. 

— Salinity, UNESCO Training Course on 

Solar Radiation Pressure on Satellites 

— Spectra from Rocket Flights . 

— X-Rays 

Solid State Physics, Symposium on 

Solvent Effects on the Displacement of 
Raman and Anti-Stokes Lines : 

— Extraction of Vegetable Oils (Rev.) 

Source Book in Mathematics (Rev.) 

Spectral Analysis, Centenary of 

Spectrophotometric Investigation 
Copper Murexide Complex 

Sputnik—lII1 Disintegrates 

Standard Frequency and Time Transmis- 
sion Centre in Delhi 

— in Rice, Influence of Day Lengtn 
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Reports (Rev.) 
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— on Structure and Development of 
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Sugarcane Mite Oligonychus indicus, con- 
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Sulfur in Proteins (Rev.) 

Sulphur Dioxide and Piperidine Com- 
plexes 
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— — of Theoretical Physics .. 
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Survival of Rhizobia in Peat-Based 
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Phenyl) -n-Propylamine 

— of Chlorosubstituted Chalkones 
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Titrimetric Determination of Copper 

Tracer Atoms, Use of, in Animal Hus- 
bandry 

Thorea ramosissima Bory in India, Occur- 
rence of 

Tracheal System in Agromyzid Lerve ‘ 

Translocation of Hydrolysed Substances 
from Endosperm to Embryo, Effect of 
Light on 

Treatise on Algebraic Plane Curves (Rev. ) 

Triboluminescence in Mercury Bubbler .. 

Triploidy in Ramie 3 

Trisomy, Blood Grouping and Human # 

Tritium in Nuclear Fission fa 

Tungus Meteorite, New Hypothesis on .. 

Tunnel’ Diode 

Turbidimetric Chloride Determination 
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Two-Quantum Transitions in Electron 
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Ultrasonic Flowmeters 
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Production of vs 

United Nations Conference 
Sources of Energy 

University Physics (Rev.) 

Unrecorded Diseases of Sorghum end 
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Uptake and Reduction of lodate by Wheat- 
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VANADYL Sulphate and Malonic Acid, 
Reaction between 
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— Industry (Rev.) 

—, Vitamin K as Colouring Agent tor 
(see Also Hydrogenated Vegetable Oil) 

Varenna Summer School on Weak Inter- 
actions 

Varietal Reaction of " Jowar ‘to Grain 
Smut 
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(Rev.) 
Raw Materials—Vol. V. 
(Rev.) 


(H-K) 


SUBJECT INDEX 


PAGE 


Window in the Sky (Rev.) 


353 Wind Tunnel for High Speed in 
480 Amsterdam sir 
414 World Agricultural Fair, Co-60. Unit 
185 
155 X-Ray Diffraction of Cetyl Alcohol, 
472 Effect of Ageing and Thermal oo 
on 
324 — Method for ‘Determining Grain-Size in 
73 Rocks 
493 — Precession Photographs in three Dimen- 
sions, Simple Device for Viewing 
500 — Spectrochemical Analysis (Rev.) 
248 
63 Yeast, Heat-Resistant and Acid-Tolerant, 
221 from Passiflora edulis — 
247 Zanthoxylum rhetsa, DC., Investigations 
443 on pe ae 
292 Zeeman Effect, a Simple Experimental 
170 Arrangement to Study 
Zenith Angle Response for Inclined 
48 Meson Telescopes 
Zinc Status of Indian Soils 
245 Ziziphus mauritiana, Lam. (Ber), Vege- 
tative Propagation of as 
409 Zoogeography (Rev.) 
Zygnemaceze (Rev.) 
112 


xv 


PAGE 


403 


118 
298 


175 


386 


456 


492 


473 


95 


332 


425 
316 


30 
114 
450 


XXX] 
| 
490 
311 
|| 
150 
— 
<< 
to 
| 246 
i 
es 
aid 
it- ‘ 
id, 
m a 
or 
1) 221 
r- 
. 
in 
.. 


: 
17 
ay 
i 
ny 
: 
; 
ae 
= 
3 

THE BANGALORE PRESS 


we 


